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ther or not the defendant has used the complain 
! invent rhe same issues would be presented 
in compulsory license proceedings In other words, an 
lication for a compulsory license involves a consid 
eration of a patent's validity and scope, of questions 

hat inevital irise In every infringement sult 
Let it not be supposed that the Oldfield Bill regards 
he mere non-use of a patent as a_ sufficient ground 
f the ranting of a compulsory license As the mil 
itv members of the Committee show, the right of the 
icant for icense is dependent upon his demon 
trating that the patented invention is being withheld 
ressed for the purpose or with the result of 
evel ‘ fr competing with articles made 
! the pater This plainly is an invitation to the 
cire ention of the law by the simple expedient 
iv y ‘ tent which it is desired to suppress 
neon t engaged producing any article in 

‘ wtiti \ he patented invention 

Was it ight simply a drastic discrimination 
g t the patentee that induced those responsible for 
e Oldfield I to omit any provision which compels 
e applicant to accept a compulsory license and pays 


prescribed? An enemy of corporations, 


he royalties 


on reading the bi would conelude that some indus 
trial octopus stands behind Oldfield How else could 
he explain the circumstance that those who can bear 
the cost of litigation will be enabled to apply indis 
criminately for licenses and to accept only those which 
they may get on exceptionally good terms, with the 
privilege of abandoning the others after having put 
the defendant owners to heavy expense in establishing 


The 


a small firm might easily 


ie value of their patents? members 


minority 


fear that the entire assets of 


be consumed in defending such a proceeding brought by 
M powertul ‘ 


The 


bring the patent mo 


orporation 
Bi | so) as 


Oldfield 
the 


amendment of the original 


to within Sherman Law 


opoly 


is not approved by the minority Framed as it was 


in executive session, without any public hearings 








to ascertain the views of inventors and manufacturers, 
the minority members feel that it cannot be seriously 
considered. That the Sherman Law is amply able to 
prevent the misuse of the patent monopoly, the min 
ority prove by critically considering some of the de 
cisions handed down in causes that involved an appar 
ent conflict between the Sherman Law and the Patent 
Statutes These decisions indicate that when there is 
question of the right of excluding others from using 
or selling an invention in the manner prescribed by the 
uitent iw, the Sherman Act applies to patentees as 
we is to oil monopolists. Moreover, the very recent 
in the Bathtub Case demonstrated that the 

ers of patents are not exempt from the sweeping 

pre = of the Shermai anti-trust act against 
monopolistic combinations, and that there is no such 


inherent natural distinction between owners of patents 
ind owners of unpatented staple products as to justify 
the application of the Sherman Law to the one class 
ind not the othe In a word, the proposed Oldfield 


recodification of our patent statutes is a_ brilliantly 
unnecessary piece of legislation, whieh has needlessly 
worried manufacturers and alarmed every business 
mit ho deals i patented ticles 
Sir William White 
7 uu Ik most of us wander in life's  by- 
ays, exerting but a vanishingly small 
influence on the progress of human af 
f into the ives of others is crowded such a 
ealth of events and activities, that the task ae 
complished seems, to the looker on, almost super 
mat li i space of sixteen Vears, trom ISSS to 1902, 
William White, who has just passed from among us, 
designed two hundred and fifty warships. This was 
but one period in a life abounding with activity A 
biography of the Father of the Modern Battleship 
ppeared in our columns only a few months ago. The 
read wi remember that William White, born on 
February 2nd, 1845, began his apprenticeship in the 
Royal Dockyard at Devonport at the age of fourteen, 


and after eight years training in the practice and science 


1S67, service of the 
Admiralty. 


the council of construction 


of shipbuilding entered, in the 


constructive f the British In 


department « 


ISTO he became secretary of 


appointed on the retirement of Sir Edward Reed, chief 
constructor of the Royal Navy—a post later occupied 
by William White himself During these years, in 


iddition to his connection with the Admiralty, he also 


held the chair of naval architecture at the Royal Naval 


College, Greenwich. Among his students was Admiral 
Bowles, who later became Chief Constructor of our 
Navy To this phase of Sir William White’s activity 
must be reckoned also the publication of the well 
known “Manual of Naval Architecture.” 

In 1SS2 William White accepted an offer from the 
firm of Armstrong, Mitchell & Co. and became director 


of their new warship building department at Newcastle 


on-Tyne He held this post for three years, during 


the 


which he superintended construction of a 1 


shipyard at Newcastle, constructed 


Italy, 


Warships fo 


Japan, Austria, Spain, China, and the Britis} 


Admiralty. The total value of the contraets secured 
within these three years was about eight million do 
lars. During this period the Secretary of the United 
States Navy purchased two cruiser designs prepared 
by William White, and from these the “Charleston’ 
and “Baltimore” were built. 

In October, 1885, William White was appointed 
Director of Naval Construction and Assistant Cor 
troller of the Royal Navy Here he continued ti 
1002, when failing health compelled a rest from his 


urduous tasks—at the age of fifty-seven he retired from 


government service. Two years later he was able once 


more to resume active work as consulting naval archi 


tect for the Cunard liner “Mauretania.’ 

That a man of the character of Sir William Whit: 
should have taken an active part in the affairs of 
engineering societies and institutions is a matter of 


course. Many were the honors bestowed upon him—the 
cnighthood in 1895, and the fellowship in the Roya 
Society in 1ISSS alone shall be mentioned here. But 


the most appropriate monument to a great man is a 
grateful appreciation of his work, and in this the 
memory of Sir William White shall not be found 
wanting 
The Scientific American Supplement 
HE ScrentTiri AMERICAN SUPPLEMENT Was 
founded in 1876 for the primary purpose of 
describing and illustrating the more important 


exhibits displayed at the Philadelphia International Ex 


position of that year. After the Exposition had closed, 


it was found that the SurppLement had earned for it 
self so great a prestige that it seemed unwise to sup 


press it Accordingly, its publication continued, 


to 


was 
the 
While the Scien 


and it was made a real SUPPLEMENT’ SCIENTIFL 


AMERICAN in every sense of the word. 
rivic AMERICAN has always been primarily a 


the 


newspaper 
scientific discoveries, engineer 
of 


promptly and briefly discussed, the SUPPLEMENT was re 


in which important 


ing improvements and inventions the day were 


served for the publication of highly important technica 


papers, read before learned scientific societies, and the 


translations from foreign publications of articles other- 
inaccessible to 


wise Americans. 


The amount and character of the material thus print 


ed is remarkable Practically every field of science 
both pure and applied, is represented. The articles 
themselves are penned, for the most part, by the most 


conspicuous investigators in their respective fields. In 


deed, the best scientific thought of the day has always 


been concentrated in the pages of the ScleENTIFIC AMER 

CAN SUPPLEMENT in papers written by the most emi 
nent chemists, engineers, physicists, physicians, biolo 
gists, and natural scientists. In that respect the pub 
lication stands probably unique among all periodicals 
We would like to introduce and make thoroughly fam 
iliar to our readers some of the authors whose 
hames appear at the head of the articles published i: 
the ScrpreLeMENT, but the list is so long that space does 
not permit to give more than a brief selection. We 
see there the names of George Westinghouse, Mr. Logan 
Waller Page, Prof. W. Db. Baneroft, Dr. Baekeland, 
Prof. Bernthsen, Prof. Wilhelm Ostwald, Prof. Flem 
ing, Sir Oliver Lodge, Sir J. J. Thomson, Prof. Leonard 


Hill, Sir William White, Sir Robert Hadfield, and ma 


others noted for the important share which they have 
had in advancing the world’s knowledge and power 
over natural forces 

Since the papers of such distinguished men hav: 
more than an evanescent value, a printed catalogue of 
SCIENTIFIC AMERICAN SUPPLEMENT articles is published 
from time to time, which is distributed gratuitously. 


and which indexes some ten thousand subjects that haves 


been discussed from all angles. 


A complete file of past 
issues of the SUPPLEMENT, extending back to the year 
of its inception, thirty-seven years ago, is kept in stock, 
and copies can be 


These 


unparalleled reference 


supplied at any time at the published 


files, the catalogue, form 


the 


price together with 


an library within reach of 


all at a 
other scientific periodical 


nominal cost. So far we are aware, no 


as 
has attempted and executed 
such a feat as this. 
The 

its 


SCIENTIFIC AMERICAN SUPPLEMENT is supported 


by subscribers. It contains no paid advertising, 
in which respect it again stands unique among scientific 


periodica Is 


An “Eiffel Tower” in Buenos Aires.—Application has 
been made to the municipality of Buenos Aires for a 60- 
year concession to erect on public property the ‘* Torre 
Rivadavia,”’ similar’to the Eiffel Tower in Paris. It is to 
be 1,067 feet high, topped by a 106-foot statue bearing a 
light of 1,000,000 ecandle-power; making the total height 
1,173 feet (Eiffel, 984 feet). It is to ba equipped with a 
wireless station, a meteorological observatory, and an 


immense electrical clock. 
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Engineering 

A Fatal Sawdust Explosion.—The falling of a bolt 

among the cutters on a machine for grinding sawdust in a 

box factory at Philadelphia is stated to have caused a 

shower of sparks which ignited the finely divided dust 


and caused an explosion which injured six employees and 
killed one. Explosions of this character are common in 
coal mines and they have occasionally oecurred in flour 
mills and other industrial establishments where inflam- 
mable dust is generated. 
Curious Drydock Disaster.—During a gale a drydock 
at Spotstown, Glasgow, was suddenly flooded by the 
inrush of water past the caisson gate, three of the work- 
dock being drowned. The ship was moved 
was filled with water, some 


men in the 
from the keel blocks and she 
of her plates being off at the time of the accident. An 
abnormally high tide caused the caisson to lift from its 
seat. A similar accident happened in one of the drydocks 
at the Brooklyn Navy Yard many years ago, when the 


eaisson gate, not having been sufficiently ballasted, 
lifted during a high tide, the water rushing in and 


damaging two torpedo boats that were in the dock. 

The Ingots to Blame.—At last the metallurgists, steel 
makers and rail users of 
oughly awake to the fact that the original seat of the 
defects which result in broken rails is the ingot. Hunt, 
Talbott, Hadfield and many other eminent authorities 
have recently shown that we cannot be sure of the quality 


the world are becoming thor- 


of rails unless we are assured of the quality of the ingots. 
The latest paper to this effect is one by Bradley Stough- 
manufacturers are beginning to realize 
their attention increasingly 


Our rail 
that they must concentrate 
and especially upon the ingot, 


ton. 


upon the furnace practice, 
if they are to turn out a reliable product. 

In Touch by Wireless Across the Atlantic.—We are 
informed by the Hydrographie Office in New York that 
recently the steamship ‘‘ Barbarossa’ was in daily touch 
with the Hydrographic Office in this city by wireless 

the her the eastward 
Atlantic. Communication was maintained up 
of 800 miles by radio with the shore station 


throughout whole of voyage to 
across the 
to a distanes 
of the 
touch with Crookhaven, Ireland, and the messages were 
1 back by The office 
o keep a of the positions of ships, transmitted 
by radio, and the location of ice and derelicts is being 
Europe for 


Atlantic coast, when the “ Barbarossa’ came in 


transmitt cable. has arranged 


+ 


record 
ent direct to the Hydrographic Office in 
transmission to ships starting on the westward passage. 

Vast Increase of British Navy.—According to recent 
dispatches the programme for the increase of the British 
navy this vear calls for five or six battleships, the num- 
the programme. 
The programme at present calls for five battleships, six 


ber depending upon Austrian naval 


armored cruisers, twenty de stroyers, several submarines 
and an addition of 5,000 men to the personnel, making a 
total of 142,500 officers and men. The cost of this pro- 
gramme will be $240,000,000. The battleships will be of 
large size, probably 28,000 tons, and it is said they will 
carry either eight guns, firing a 2,200- 
pound shell, or a larger number of 15-inch guns firing an 
1,800-pound shell. We think that ten 15-ineh guns will 
be the probable armament. 


16-inch each 


Bids for Building the “‘Pennsylvania.”’—Of the three 
best bids for the construction of our latest battleship the 
the largest ship authorized or under 
construction—made by the Newport News, the New 
York Shipbuilding and the Fore River companies, that 
of the Newport News yard of $7,255,000 was the lowest; 
that firm. The total 
of the ship when complete with guns, armor and 
equipment $14,173,000. The * Pennsylvania” 
was described in a recent issue, in which her dimensions 


“Pennsylvania” 


and the contract has gone to 


cost 


will be 


were given as 600 feet between perpendiculars, 625 feet 
The maxi- 
She 


over all, beam 97 feet, and draught 29 feet. 
mum full-load displacement will be 32,500 tons. 
will be the largest, best protecte dand most powerful ship 
afloat on the day of her launch. 


Steel Trains on the New Haven Road.—The two five- 


hour expresses daily between New York and Boston 
over the New York. New Haven and Hartford R.R., are 
now made up of new all-steel Pullmans. These cars 


embody heavy cast steel U-shaped ends, forming the 
vestibules, connected by two heavy steel girders which 
make it well-nigh impossible for the cars to buckle or 
telescope. Each train consists of four parlor ears, a com- 
bination parlor and baggage car, a diner, and an obser- 
vation smoker at the rear. The drawing-room has been 
dispensed with in the The ivory-white 


ceilings reflect the upwardly-thrown rays from ten 100- 


parlor cars. 


watt tungsten lamps, each of which is in a lacquered 
bronze bowl reflector. Each ear has two sets of storage 
batteries connected in multiple, which provide enough 
current to run the lights when stops are being made at 
Stations, and even for ten hours independently of the 
charging dynamo driven by a belt from the car axle. 
The Garland system of ventilation does away with all 
drafts. This system provides for the entrance of fresh 
air at the front of each car and the discharge of used air 
through ventilators in the deck sashes of the roof. 


Electricity 

Dr. Acheson Honored by the Czar.—The insignia and 
sash of the Order of St. Anne have been presented to Dr. 
Edward G. Acheson by the Czar of Russia. Dr. Acheson 
visited Russia to address the Russian Imperial Tech- 
nological Institute in order to explain the nature and use 
of defloceulated graphite. The order of St. Anne is one 
of the highest honors that can be conferred in the Russian 
Empire and carries with it nobility to the recipient. Dr. 
Acheson is now listed as a noble of the Russian Empire. 


Transformers in the Lamp Sockets.—The new German 
method of using a miniature transformer in each lamp 
socket has the advantage of allowing the use of a low- 
voltage metallic filament lamp, for instance a 14-volt 
lamp, and such filaments are much stouter than the usual 
kind. It is also claimed that the low-volt lamp is more 
economical in its use of current, and besides, the lamp is 
from 50 to 70 per cent cheaper to make than the others. 
Low candle-power lamps from 3 candle-power up can now 
be made with thick filaments, when using 14 volts. The 
usual 16 candle-power lamp has two filaments side by 
side, so that one can break and the other holds good. 
Each lamp has a small transformer fitted into the socket, 
and the key turns off the primary coil of the transformer, 
so that there is no leakage current. 


Making Nickel Tubes Electrolytically.—Nickel tubes 
and other objects are made by the new Ed. Levi process, 
as it allows of obtaining a thick deposit of nickel in a 
special plating bath. An acid solution of nickel sulphate 
is used, preferably as a hot bath. Nickel anodes are 
employed, and the voltage between electrodes should not 
exceed 3 volts. The density of current is 2 to 3 amperes 
per square decimeter of surface, and even more, as it is 
preferable to use a high-current density in this process. 
A very acid bath at 10 or 15 degrees B. is recommended. 
The nickel thus obtained is very even and can be plated 
in a thick layer. Nickel is deposited in this way on an 
aluminium form, then the form is separated by dissolving 
in caustie potash or by melting. A tube is best for this 
form. Thus the nickel is left in the shape of a tube, and 
the metal is said to be very tough and malleable. 


Electricity from Peat.—In a paper read before the 
Mechanical Engineers’ Society, M. Bartel brings out 
some ideas in the way of utilizing the great natural re- 
sources which North Germany has in the shape of exten- 
sive peat fields, so that this can be used for a good part 
To keep 
pace with coming needs in this region there will have to 
be erected a number of electric plants giving a total of 
10,000,000 horse-power, counting 8,000,000 for the use of 
As this part of the country has but little 
hydraulic power, steam will be needed, and peat fuel is 
recommended by the author. In this the great 
marshes or bogs would be dried up so as to leave a large 
In faet he 
peat 


of the steam power needed for control stations. 


railroads alone. 
way 


amount of land for agriculture and the like. 
calculates that North Germany contains enougb 
to supply all the current needed in this region for as much 
as 250 years to come. 

Electroculture by High-tension Discharge System.—A 
recent issue of a German electrical paper reports some 
experiments at Petrovic 
stimulating the growth of vegetables by high-tension 
discharges from a network of steel wires stretched across 
the field at a height of twelve feet above the ground. 
High-frequency electrical energy was transformed up to 
100,000 volts and then rectified for delivery to the net- 
work. The total power consumption for the ninety acres 
constituting the “ plant’? was two amperes at 120 volts. 
By turning on the current for a few hours each day— 
except during wet weather, and during very hot weather 


successful (near Prague) in 


when the discharge treatment is useless or even injurious 

the quality as well as the yield of the crops was much 
improved. It was concluded that a similar plant de- 
signed to take a large output of electrical energy would 
pay for itself during the first year of operation. 


Flame Detector of Hertzian Waves.—It is found by 
the German scientist Leithauser that a flame will act as 
a detector for wireless waves. At the sending end is an 
induction coil giving a 0.2-inch spark and an antenna 
wire 5 feet tong, and at the receiving end placed about 
60 feet off there is mounted an antenna which connects to 
one electrode placed within the flame of a Bunsen burner, 
the second electrode being connected to ground. The first 
electrode consists of a platinium capsule containing car- 
bonate of potash, and the flame keeps it at a red heat so 
as to melt the salt. The other electrode is a 0.04-inch 
copper wire placed horizontally at about 0.1 or 0.15 inch 
from the first. Wires lead from each to a telephone, or in 
other cases a galvanometer. 
out, there is heard a sound in the telephone. 
rent set up in the telephone seems to be caused by the 
Potash salts appear 


At each wave signal sent 
The cur- 


flame acting as a current rectifier. 
to give the best results, and both electrodes must be 
kept at a red heat, however a difference of temperature 
is needed between them, and it should be noted that the 
direction of the current given off by the flame combina- 
tion which appears to work as a battery, depends on 
which of the metal pieces has the higher temperature. 


Science 


The Death of Lieut. Francis L. Harris. 
vivor of the Hayes aretie expedition, which went forth in 
search of Franklin in 1860, died in Boston in the 
year of his age recently. Harris 
Although it stayed in the Arctic about two years and 
suffered great hardship, the expedition did not 
Franklin. After the return of the expedition, Lieut 
Harris enlisted in the Union Navy and fought througb- 


The last sur- 


2Oth 


He was Lieut. Francis L 


find 


out the war. 


The Death of Dr. P. H. Hiss, Jr. 
Hiss, Jr., 


Dr. Philip Hanson 


professor of bacteriology in the College of 
Physicians and Surgeons of Columbia University, died 
Although 
only forty-five years of age, Dr. Hiss had made a reputa- 


tion for himself, chiefly for his method of differenti 


recently in New York city, after a long illness 


ting 





method of isolating 


the 


typhoid and colon baecilli; his 


baccilli; his studies of bacteriology of 


typhoid fever; his 


typhoid 
determinations of the relation of 
serum globulin and diphtheritic antitoxin; and his dif- 
ferentiation of and 
His recognition of dysentery, 


pheumococcus and 
capsule staining methods. 
typhoid and allied baccilli, his researches on the baecilli 


of the dysentery group, and his study of the curative 


streptococeus 


influence of extracts of leucocytes upon infections also 
deserve mention. 
Water Hardness and Health.—Hardness of 


that is the amount of lime or other salts whieh it 
tains, appears to have a direct influence upon the health 


water, 


as the researches of Dr. H. Roemer of Berlin bring out. 
Dentition is much influenced, as observed in the case of 
school children, and examining several thousand he finds 
that the percentage of persons having entirely sound 
teeth varies from 1.3 up to 20.2 per cent, according to the 
the 
Hard water containing lime acts favorably in this cas 
The 
ber of young men adapted for military service also in- 


degree of hardness of water in various loealities 


and magnesia appears to harden the enamel. niim- 


creases in regions having hard water. As to action on the 
blood, lime and magnesia act by their alkaline proper- 
ties to strengthen the growth of children. According to 
this, he states that soft water should be used for washing 
and cooking, and hard water for drinking purposes. 

The Turkey Buzzard and the Hummingbird in the 
House of Representatives.—On February Sth, Mr. Akin 
of New York submitted the following resolution in the 
House of Representatives which resolution was referred to 
the Committee on Agriculture and ordered to be printed: 
That the 
authorized and directed to expend not exe 
in the purchase of six high-grade 
buzzards and ninety-nine thoroughbred humming 
to be examined and upon by Lr. A. D. Meivin 
of the Bureau of Animal Industry, as to soundness of timb 
heart strength 
of the offspring for agricultural purposes 
and to report to Congress whether the experiment is more 


Agriculture be, and he is 
eding S14Kw) 


Resolved, Secretary of 
hereby 
thoroughbred, male turkey 
birds, each 


passed Chicf 





in order that a test may be made as to the valu 

be they gnats or fleas 
valuabi 
to the American farmer than the one now going on in this bureau 
where thousands of dollars have been expended in buying zebras 
in Africa and transporting the same to the District of Columbia 
where they are joined in wedlock to Missouri mules, the offspring 
of which seem to be a cross between a North Dakota jack rabbi: 
and an Australian kangaroo; and the sum of $1,000 
thereof as may be necessary, is hereby appropriated 
contingent fund of the House, to carry out the purposes of chis 


or so much 


out of th 


resolution 

Those responsible for the printing of this absurd reso- 
lution ought to take a course in the correct appreciation 
of jokes. 

Detroit Observatory of the University of Michigan has 
just issued the first installment of its ‘* Publieations,” 
including an historical sketch of the institution by its 
present director, Prof. W. J. Hussey. It is, 


in several 


respects, among the most interesting observatories in 


America. It was built in 1854 with money raised by 
citizens of Detroit; whence its misleading name. It is 


situated at Ann Arbor.) 
with a 12'4-inch refractor, by Fitz of New York 
which was, when built, the third largest 


It was equipped, at the outset, 
still 
in use refrac 
tor in the world, and the first large telescope constructed 
entirely in the United States. The observatory is almost 
unrivaled among American institutions in the number of 
distinguished astronomers who have been connected 
with it, as directors, members of the staff, or students 
A picturesque chapter in the history of the observatory 
relates to the discovery of 22 minor planets, between th 
years 1863 and 1877, by Prof. Watson. One of thes 
Aethra, has been lost; no observations of it having heen 
obtained since those made at the 
in 1873, 
determination of 
Watson are 


with the National Academy of Sciences to be 


its diseover 


time of 


which were not sufficient for a satisfactory 


its orbit. The planets discovered | 
‘endowed; the discoverer left a sum of 
money 
used in preparing and publishing tables for these bodie 
and the first installment appeared in 1910. Since 1911 
the director of Detroit Observatory has also been director 
of the Observatory of La Plata, in Argentina, dividing 
his time between the two institutions. What 
Watson's 
planets, and Hussey’s shuttling between antisvian insii- 
tutions, Detroit has cer- 
tainly been tinged with bizarrerie. 


with the 


observatory’s misplaced name, “ondowed” 


the history of Observatory 
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The Curtiss Military Biplane 
Description of the New Curtiss Tractor Aeroplane tor Army Use 
by Stanley Yale Beach 

rmiil shite 1 ‘ st I rehased f this purpose, and to spend about 
| - f ‘ idvance \ mili three 1 ilf vears in the Arctic Dr. R. M. Ander 
‘ 4 P ed e See ad command, and the seientifie staff 
i ; ; y ens \ ( ist chieily of Canadians The region 
rea A Canadian Arctic Expedition he ¢ red is the largest stretch of completely u 
9 I y' HJALMUR STEFANSSON, we cnown for his kn st v land in the northern hemisphere. Ce 
' ft | un e ration ilong ‘ \ ie sh . British tain yx ities of the tides seem to indicate that it 
1) Americ ind for h lise el t ond Eskimos, has contains extensive land areas On the eastern border 
(mM) of this region is the supposed location of 
na Xx , ! ‘ eeding 6 a ay Crocker Land, which was sighted 
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Front view of the new tractor biplane in flight, showing comfortable seating 





Peury on his journey to the pole, and is 


to be sought by Maemillan’s forthcoming 
Crocker Land Expedition.” It should 
also be noted that Amundsen’s projected 
drift across the North Polar Basin will 
probably carry him into this unknown 


area 


Stefansson hopes to land at Prince 
Patrick Island next September and estab 


End. The 
return to civili 


lish his main base at Land's 


ship is to leave him here, 


ZAtion und thereafter to make yearly 


visits to the base. Of Course any such pro 


gramme is liable to be more or less modi 
tied by ice conditions From Land's End 
the party expects to make sledging jouw 














neys in various directions over as much 
as possible of the million square miles 
that are now a blank on the map 
—__——, 
} Phe expedition will be equipped with 


au powerful wireless telegraph outfit, and 
it is hoped that the base station will thus 
kept in 


the world 


since the ¢ 


‘communication with 


to be dithieult 


constant « 
This ought not 
anadian government is now es 


taublishing a chain of wireless stations in 


the far north of British America, inelud 


ing one at Herschell Island, at the mouth 
Mackenzie 


posed to 


of the River It is also p 


carry a wireless outfit on the 


order to keep 
base \ 


uded in 


sledge, in 


the explorers in 


touch with their moving picture 


machine is to be ine the equip 


ment of the expedition 
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of the aviators. 


Court Decides Against the Taggart 
Dental Inlay Patent 


dentists 





of the Court of Ap 
District of Columbia 


M UCH Interest is taken by 
4 in the decision f 
I 


the voiding 


s of 
Taggart 


the S72.978, of De 


patent, No 


12W7, 





‘ember 3rd, upon a divisional ap 
12th, 1907, of 
application filed January 12th, 
decision, the opinion in which 
dered by Mr Robb, 


decision of the Supreme Court of the Dis 


plication filed July origina 


wT. This 


Was ren 


Justice the 


reverses 


trict of Columbia, which decision 


sus 


tained the Taggart patent Defense was 


made ‘hat the invention had prior to Dr 
Taggart’s invention been taught, used 
und operated, at least two years before 


the Ta 
The Court 


the filing of ggart application for 
said that it 
persuaded that the evidence shows beyond 
doubt that for 
prior to the filing of the application for 
the patterns 


and molds for dental inlays and the like, 


patent. was fully 


a reasonable many years 


patent making 


process of 


as expressed in the claims, had been pub 


licly occasions, and 


practised upon many 





Side view of the latest Curtiss military biplane. 


above, the ailerons, the 


and fan tail 


wings as viewed 


overed 


from 


propeller fuselage 


for some time been planning an expedition to seek for 


new lands in the vast unexplored region lying to the 


north of the Beaufort Sea and the Parry Archipelago 
backing of the Ameri 
National 
Harvard Travelers’ 


the 


the financial 
Natural 


and the 


He recently secured 


Museum of History, the Geo 


graphie Society 


Club: but 


ifterward was invited by Canadian gov 


ernment to undertake the journey under its auspices 


1 | s expeblse He has accordingly Leen released 
the three American societies and the expedition will 
inder the British flag. Stefansson is a Canadian 

by birth, but was educated in the United States 
The expedition is expected to sail from Esquimault, 


the latter part of May on the whaler “Karluk,” 


that it 
that by 


was of no possible consequence 
the use of Dr. Taggart’s machine, 
gold inlays and the like might be pro 
duced more cheaply and rapidly than they 
had testi 
that the 
of a mold 


wax pattern is very old, was practised by 


were produced by dentists whe 
The 


producing metal castings by 


fied in the case. Court 


goes on to say 
art of means 
formed of a 
the ancient Greeks and Romans, extensively used in the 
middle for producing statuary, and is known as 


ages 
the Cire perdu or “lost wax” process 

A Chair of Sericulture has been created in the scientific 
department of the University of Lyon, France, as a part 
of the Funds 
for the payment of a professor and an assistant have been 


general instruction in applied zoology. 
raised by the local chamber of commerce, as one means 
toward maintaining the supremacy of Lyon in the silk 
industries of Europe. 
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The Growth of a Great Navy 
How Germany Has Advanced to the Second Position 


By Percival A. Hislam 








PV HERE has been a vast number of changes in the Considering the part Germany plays to-day in the To realize the truly marvelous growth of German 
| ears in everything that affects naval pow naval politics of the world—she has 11 completed dread naval strength, it is not necessary te go back more 
er, but none is more remarkable than the rise of Ger noughts ,to England’s 18, and to America’s S—it is than ten years. In 1902 her naval expenditure was 
many from a position of absolute insignificance into difficult to realize that her naval expenditure did not $50,225,000, and it has increased so rapidly that no 
that of the world’s second sea power. The work has reach $25,000,000 until 1897, and that the fifty-million less than $113,047,200 is being spent this yeut Mhe 
been accomplished in the face of extraordinary natural dollar mark was not passed until ten years ago. From number of officers and men voted for the fleet in 1902 
diffic it f ot only are the German people essen 190S onward her naval expenditure has totaled well was 33,500. For the current year the figure is 62,670, 
tially agrarian, but their harbors on the open seacoast under a half of Great Britain’s, and yet in that period and under the recently adopted amendment te the 
have had literally to be dug out of the mud; and she she has launched 18 armored ships as compared with navy law of 1900 the personnel is to be increased to 
must a iN remai under the heaviest of Nature's that nation’s 22, and with the 10 of the United States. 101,500 by 1920. For two years after England com 
handicaps, for the island of Great Britain § stretches The German fleet is largely manned on the conscript pleted the “Dreadnought” (in 1906) Germany was pass 
ike vrent breakwater between Germany and the system, and it is this, of course, which accounts very ing into service battleships of 13,040 tons, more than 
oe largely for the cheapness of her naval service 30 per cent short of her displacement; but the armered 
} 














Length, 61014 feet. Beam, 96 feet. Displacement, 22,640 tons. Speed on trial, 29 knots. Armament, ten 11-inch, twelve 5.9-inch, twelve 3.4-inch. four torpedo tubes 


Main armor belt, 7}¢-inch. Coal, 3,100 tons. Off, 200 tons 


Germany’s latest battle-cruiser, “Goeben.” 




















Length, 564 '4 feet. 


Beam, 95 feet. Displacement, 24,110 tons. Trial speed, 22 to 23 knots. Armament, ten 12.2-inch, fourteen 5.9-inch, fourteen 3.4-inch, six torpedo tubr 
Main armor belt, 12°;-inch. Coal, 3,600 tons. Off, 300 tons 


The latest German dreadnought, “Kaiser.” 


IDES RIP 
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ship sunched for Germany from 1% onward have e, with a broadside of 12,500 pounds, while the It is understood that the last battle-cruiser to be 
ctually exceeded in average displacement the vessels American W yomings have a broadside of 10,440 launched, the “Seydlitz,” will carry ten 12.2-inch on a 
sunched for the British navy It has been truly said wounds, and the New Yorks,” 14,000 pounds The Ger displacement of 27,000 tons, but of the remaining ves 
that a battle fleet is not made i hipbuilding yard nan vessels have a large anti-torpedo battery—fourteen sels, the “K" and the “Ersatz Kaiserin Augusta.” of 
longside a dockyard wall, but on the high seas 5-ineh and fourteen 3.4-inch, as compared with twen the 1911 and 1912 programmes, nothing definite is 
ind if the German fleet be measured on thi i t tv-one 5-inch in the American, and sixteen 4-inch in known 
progress will be found no less striking I 1M the he British ships; but while a battleship is, of course, No other nation has yet completed a ship of the all 
High Sea I consisted of S battleshiy irmored 1 compromise, the battle guns of the German ships of big-gun type 
nase nd 22 de ‘ Po-d ist f 1s the Kaiser” class give 407 pounds of broadside for 
battleships, 4 armored cru ill cruisers and every 1,000 tons displacement as compared a me The Ambrose Channel as Measured by the 
(1) destroye! md by 1914 it is to be increased (unde pounds in the British “King George” class and 518 > a (: 
the provisior f the recent amendment to the navy pounds in the “New York.” Panama Canal 
¥) to 25 battleshi S battle and armored cruisers The German navy now comprises S battleships and Oo we place two objects side by side for com 
S smnill ¢ruises 1) destroyers, and 54 submarines > cruisers of the dreadnought type in service and 9 bat parison, we may be trying either to magnify the 
f be permanently in full commissiot eships nd ruisers in various stages of construe superiority of the one or the inferiority of the other, 
Natura the rise of Germany at sea is felt much thor The four earliest battleships Nassau.” “West or again, we may be merely using one as a standard 
' ' el in England than in any other country, if falet Rheinland ind “Posen.” were launched in by which to measure the other. It is with this last 
nly ecause a distance of no more than SOO miles TOS Ihe displace 18,600 tons, and with reciprocat impartial and dispassionate purpose in view that we 
epaurates ¢ principal German naval base of Wi ing engines of 20,000 horse-power have steamed from have placed some figures relating to the Ambrose Chan 
a from the English North Sea coast %).1 to 21.4 knots. while their armament consists of nel beside similar figures relating to the Panama Canal 
Whet Germany hop some day to become = the ll-inch. twelve 5.-ineh and sixteen 3.4-ineh When we learned that the broad ship channel cut 
l principal naval power (and the Kaiser has yuns They were followed by the “Helgoland,” “Thiir through the shoals of New York’s lower bay was 06 
iid Ihe lent f Neptune n In I ur tis gel Ostfriesland and Oldenburg,” launched in per cent completed, that nearly sixty-five million cubie 
ind “* future < on the wate! is a political mat 109-10, and displacing 22.440 tons. Their armament yards had been removed from it, and that some five 
tl ca t be discussed here; bu he has at al consists of twelve 12.2-inch, fourteen 5.9-inch, and four million yards were still to be dredged up, we knew 
rate made ih progress in that direction that since teen 3.4-inch gui and their speeds (with 25,000 horse that we had a large quantity to deal with; but how 
mM ¢ Britain has been compelled, in order to power) range from 20.8 to 21.6 knots These eight large, it ys difficult to grasp without using a bigger 
preserve ber superiority in her home seas, to withdraw ships have their big guns arranged very inefficiently, unit of measure. After searching about for a suitable 
1% batt les m= from f tations (14 from the Medi there being only two turrets on the center line and yardstick, we were quite as astonished as our readers 
er! in and 5 from the Pacific ind to concentrate vo on either beam. so that only eight guns bear on probably will be, to find that the Panama Canal is by 
practic the whole of her resource around her the broadside Thus it happens that the broadside fire no means too large a measure for the purpose. The 
shore The extent to which Germany has actua of the “Nassau (18,600 tons) is only 6,080 pounds, estimated total excavation of the Panama Canal will 
nuproeved her position is shown very strikingly the while that of the Michigat (16.000 tons) is 6.060 amount to about two hundred and ten million cubic 
| comparison between her fleet and the British pounds The main armor belt of the first four German yards, or almost exactly three times that of the Am 
in 1% and at the present time in the principal classes ships is 0% inches, and of the latter four, 10%, inches brose Channel. 
xclu g in all cases vessels launched overt thick, reduced in each case to 6 inches forward and 4 To show what this amount of material means in 
‘ ‘ inches aft terms of units that are still more familiar to us, we 
The battleships under construction fall into two have pictured in the front page illustration two pyra- 
we — groups The first comprises the “Kaiser,” “Friedrich mids similar in form, one made of the material exca 
Kattleshiy 0) 7 oT 1S der Grosse (both under trial). “Kaiserin.” “Kénig vated from the Ambrose Channel and the other from 
Baitle cruiser ) Albert” and “Prinzregent Luitpold,” having a displace material excavated from the Panama Canal Taking 
Armored cruiser 19 j | G ment of 24,110 tons, a designed speed of 20 knots (the the smaller pyramid as 750 feet high, or just large 
Protected cruiser 7 i7 1D oy) Kaiser” has made over 23 in a spurt on tria and an enough to reach to the top of the Woolworth Building, 
Dest roye 1 7 107 SS armament of ten 12.2-inch, fourteen 5.9-inch, and four the tallest office building in the world, the base of pyra 


When ti 


it Was 


original dreadnought was laid down in 1905 
nzimed in England that the new type of ship 
would not enly strengthen her position very greatly 
ageuiost other important naval powers, but that smaller 
nations wiih pretensions to a fleet would be quite 
driven out of business This is very far from being 
the actual result Some of the minor nations that had 
not laid down a battleship for a quarter of a century 
or thereabout are now engaged in more or less ambi 
tious dreadnought programmes, these including Brazi 


Argentine, Chili, Turkey, and Spain So far as Ger 


many was concerned, it enabled her to start afresh 
with a clean slate; and although it is true that the ap 
pea rane Dreadnought paralyzed the ship 
yards of Europe for nearly two years, they were merel) 


preparing themselves properly for the struggle before 


they started on it rhe result is that while England 
completed seven dreadnoughts before Germany com 
leted one, tl latter nation has completed 11 since 
1k to England’s 11 


A\guin, until the “Dreadnought” appeared Germany 
had been content with comparatively feeble ships The 
battleship she launched between S92 and 1901 ear 
ried nothing larger than the 9.4-inch gun, and the ships 


of the 


dreadnoughts 


Deutschland” class, the last of Germany's pre 
displaced only 13,040 tons as compared 


Lord Nelsons.” and 


with the 16.500 tons of*the British 


the 16,0440) of the “New Hampshires.” The first Ameri 
can dreadnoughts were no larger than the “New Hamp 
shires,” and the step between the “Lord Nelson” and 
tine Dreadnought” was only 1,400 tons: but Germany 


oped frem the 13,040 tons of the Deutschlands” to 





the 18,600 of the “Nassaus,” an advance of 42 per cent 


This phase of German progress is shown in the follow 
ing tabie, which gives the average tonnage of battle 
1 in 


hips lauuched successive years 





American British German 

Os 14.800 16.350 13.040 
1006 16,000 16,066 15,040 
DEE. cts wodsavseesee  eeade 18.600 i .eece- 
1S 19,250 18,600 
roe 20,912 19.575 22,440 
Iolo : 21,825 20,853 22,440 
iit 26,000 22,940 24,110 
Thu while American designs have gained and kept 


i considerable lead over both nations’ ships, those of 


Germany ha compared with British vessels, risen 





from an inferiority of 3,310 tons in 1905 to a superiority 


of 170 tons in 1911 On the other hand, however, 
German designers do not seem to have the knack of 
Their 24,110 
ton ships of the “Kaiser” class mount only ten 12.2-inch 


converting tonnage into fighting power 
guns in their main battery, representing a broadside 
fire (over a limited angle) of 9.810 pounds. The corre 


sponding British sbips have ten 13.5-inch on the center 


i 


teen 3.4-inch guns. The main weapons are in five tur 
rets, of which three are on the middle line, one for 
ward and two aft, the inner of the after pair being 
superposed to bear astern. The other two turrets are 
en €chelon amidships, so that there is nominally a full 
broadside. The angle covered by ten guns is, however, 
necessarily small (about 30 degrees), and while the 
armor belt is increased to 12 inches, it does not appear 
that very good value has been obtained for the increase 
of 1,800 tons over the preceding group. The “Kaisers” 
are the first German battleships driven by turbines, the 
horse-power being 25,000 

Of the later battleships very little is known save that 
the authorities are having a good deal of trouble over 
their armament. Thé vessels concerned are known as 
the “Ersatz Weissenburg,” “Ersatz Kurfurst,” Friedrich 
Wilhelm,” 
first intended to give them either thirteen or fourteen 


“Ersatz Brandenburg,” and “S.” It was at 
12.2-inch guns; but this would have involved triple tur 
rets, and these have, in Germany, proved a failure. As 
an alternative, ten 14-inch were decided on: but here 
igain, while Krupps have had a 14-inch on hand for a 
long time, they have been unable to produce a mounting 
that satisfies the requirements of the Admiralty offi 
cials. There is a possibility of twelve 12.2-inch in six 
center-line turrets being adopted as a solution 
America has aiready made the acquaintance of Ger- 
man battle-cruisers, the “Von der Tann” having visited 
the southern continent in 1910-11, while the “Moltke” 
was at New York recently. The former is practically 
a copy of the British “Indefatigable,” having eight 11- 
inch in four turrets, two on the center line and two 
fcheloned, well apart longitudinally, amidships Her 
torpedo defense battery consists of ten 5.9-inch and 
sixteen 3.4-inch guns, while her best recorded speed is 
2S knots with turbines of 44,000 designed horse-power 
Her displacement is 19,100 tons. The “Moltke,” her 


successor in order of building, displaces 22,640 tons 
and carries an additional pair of 11-inch guns in a 
superposed turret aft. She has made 29.7 knots with 
turbines developing 80,000 horse-power. The recently 
completed “Goeben” is similar to the “Moltke,” but has 
been credited with a maximum speed of 32 knots. Ex- 
perience shows, however, that German newspaper re- 
ports always exaggerate the speed of their new ships. 
Comparative Dreadnought Strength. 


tattle Guns in Com 
pleted Ships 


‘ plete Building.* Total Broadside. 
Britain ‘ 1S IS 170 156 
Germany 11 12 124 92 
United States s hy SO SO 
Japan 3 5 24 16 
Brazil 2 1 24 20 
Italy l 7 12 12 
Austria - | 3 12 12 


Including those provided for in 1912 


mid would be 2,7 





50 feet square, that is, each side would 
have a length of eleven common street blocks. 

A similar heap of dirt and rock from the Panama 
Canal would make a pyramid only 1,080 feet high, over 
topping the Eiffel tower by something like 100 feet, 
while the base would measure 4,000 feet square. 

How could a work of such great magnitude at our 
very door have escaped with so little comment? Can it 
be that things look larger and more important in pro 
portion to their distance? No. This distortion of men 
tal perspective is apparent, not real. There is no 
doubt that were the work not covered by a screen of 
water, it would receive great attention and even exag 
gerated importance. If the same excavation were made 
in New York city, it would cut a swath nearly as wide 
as Central Park, and stretching from Canal Street to 
125th Street, and about 15 feet deep. But for the very 
reason that the channel has been dug under water, it 
is not nearly so important or difficult an engineering 
undertaking as that of the Panama Canal. Excava 
tion with dredges is far more economical than excava 
tion with steam shovels. The Ambrose Channel was 
started eleven years ago, and is now practically com 
pleted, and yet only four dredges at a time have been 
used on it, and these dredges were manned by 236 men 
altogether. At present only two dredges are used in 
completing the work. On the other hand, the excava 
tion at the Isthmus of Panama has required the ser 
vices of a veritable army of men. Thirty-five thou 
sand men are now employed. As a matter of fact, what 
is left to be done in the way of cleaning up the Parama 
Canal will be accomplished by means of dredges after 
the canal is open to navigation, because this form of 
excavation is so much more economical and speedy. 

Our front page illustration shows what an enormous 
load a single dredge will carry. The dredge is pro 
vided with two bins, each holding 1,400 cubie yards. 
To transport 2,800 cubie yards on land would require a 
train a mile in length, or, as shown in the illustration, 
four trains, each a quarter of a mile in length. These 
powerful suction dredges will take on a full load in 
less than three hours, then go out to deep water, drop 
the load, and return within two or three hours, depend 
ing upon whether their station is near the outer or the 
inner end of the channel. The load that is taken on 
is not, as one might suppose, a very fluid mixture of 
sand or mud and water. 
but it is practically a solid load free from water. The 


Of course, the sand is moist. 


material in the bins, unless it is mud, is so hard that 
one may walk upon the load without sinking in. As 
has been explained. to our readers before, the material 
is sucked from the bottom through two pipes, one on 
each side of the hull, 20 inches in diameter, and pro- 
vided with a drag at the lower end. The mixture of 
sand or mud and water is pumped up by powerful cen 
trifugal pumps and delivered into the bins which, after 
filling, permit the water to overflow while the solids 
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settle. Thus the bins gradually fill up with the sedi- 
ment. Mud settles slowly, and much of it is carried 
off with the overflow, so that when mud is being ex- 
eavated it takes much longer to fill the bins. 

At present practically all the work is completed ex- 
cept for a few stone piles, and for some excavation 
still to be done along the southern edge of the channel. 
The stone piles, by the way, are rather interesting. A 
number of years ago, when harbor regulations were not 
strictly enforced, it was quite the common thing to 
dump loads of stone in the lower bay. Many of these 
have been encountered in excavating the Ambrose Chan 
nel. The drags of the suction pipes have openings in 
them, measuring 7 inches by S inches, and will suck 
up anything of that size, be it stone or iron. However, 
most of the stones in the stone pile are too large to 
pass through the drag. They could be removed by 
using bucket dredges, but a simpler method was 
evolved, i. e., to bury the stones where they lay. To 
do this holes from ten to twenty feet deep are dredged 
around two sides of the stone piles, and then the survey 
boat with its water jets loosens the pile of stones, 
letting them fall into the grave dug for them. 

The dredges are capable of excavating to a depth 
of sixty feet. The depth of the Ambrose Channel, how- 
ever, is 40 feet below mean low water. The width of 
the channel, as we have stated before, is 2,000 feet, and 
the banks at each side have a 10 per cent slope. 

The importance of this channel in terms of the ton- 
nage of shipping that passes through it looms very 
large indeed. It has been estimated that for the first 
few years, the total tonnage of shipping passing 
through the Panama Canal will not greatly exceed ten 
million per annum. In 1920 it will probably reach thir- 
teen million. Just how much shipping passes up the 
Ambrose Channel, it is difficult to determine. A record 
is kept of foreign vessels entering and clearing the 
port of New York, but no record is kept of coastwise 
shipping. The tonnage of shipping engaged in foreign 
trade amounts annually to about twenty-seven million, 
and practically all of it comes up through the Ambrose 
Channel. The coastwise tonnage is considerably more 
than this, but how much more no one can state defin 
itely. For this reason we have left it out of considera- 
tion in our comparison, and have shown a single ship 
of ten million tonnage capacity representing the ship- 
ping that will pass through the Panama Canal, and a 
twenty-seven million ton ship representing the foreign 
shipping passing up through the Ambrose Channel. 

It is a pity that a waterway of such great importance 
should have no visible banks. Passengers who go 
through the Panama Canal will ever praise the engi- 
neers who carried that great work to completion, as 
they see the enormous cut of Culebra, the huge Gatun 
dam, and the massive concrete locks. But the far 
greater number of passengers who take the trip through 
Ambrose Channel to or from New York city will remain 
perfectly oblivious to the magnitude of the submerged 
canal beneath them, and to the long years of tedious 
work spent upon it by devoted engineers. 


The Current Supplement 

ta an article on Modern Microscopical Optics C. Metz, 

in this week’s issue of the SupPLEMENT, discusses 
the limitations of the microscope, and the refinements 
in its optical system introduced by modern practice. 
The English correspondent of the ScreNTIFIC AMERICAN 
describes a remarkable aerial ropeway for tourists’ 
service in the Tyrolese mountains.—An important arti- 
cle dealing with Methods of Fire Prevention tells us 
of the excellent work done by the British authorities 
in this direetion—Dr. R. C. Benner tells us “Why 
Smoke is an Industrial Nuisance.”—"“How to Make an 
Electroscope” is the title of an article by C. E. Ben- 
ham.—Mr. John Jay Ide, familiar to our readers as the 
author of a number of articles on the principal types 
of aeroplanes, describes for us the Morane-Saulnier 
monoplane, the holder of the world’s height record. 
Prof. H. C. Jones of Johns Hopkins University writes 
on “Electricity and Chemical Action,” a subject which 
he is peculiarly qualified to treat.—E. S. King investi- 
gates the question, whether interstellar space contains 
a medium which absorbs light. 


Parcel Post Hampers 
HE interest in parcel post appliances will be height- 
ened by the report that Postmaster-General Hitch- 
cock has made a contract for 6,000 hampers to be used 
in 


the carrying of parcel post packages. These hamp- 
ers are intended partly for experimental purposes and 
are made to nest. They are constructed of canvas and 
some metal, as well as wood and fiber, is used in their 
construction. It is reported that hampers which can 
be collapsed have been found in most cases too fragile 
so that none of the type have been purchased as yet. 
Many forms of collapsible containers might be devel 
oped which would not be open to the objection re 
ferred to. 


Correspoudence 


{The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Spring Wheels 
To the Editor of the Screntiric AMERICAN: 

Referring to the letter in your issue of February Ist 
entitled ‘Fallacy of the Spring Wheel,” Mr. Fischer 
states that the spring wheel will never become a prac- 
tical success, his reason being that the springs in the 
wheel must undergo so many more flexures than the 
elliptical springs of the ear. 

This is of course true of a great number of spring 
wheels, but the obvious answer is that if the flexures of 
the springs in the wheel are in excess of the elliptical 
springs, the springs must be so placed in the wheel that 
no flexures occur in excess of the flexures of the elliptical 
springs. 

New York city. Harry E. Sipe. 


The Bow Rudder 


To the Editor of the Screntiric AMERICAN: 

In your issue of January 25th, answering the letter of 
A. H. Kiehl, you make the following statement: “The 
bow rudder is in use on special types of vessels, particu- 
larly on ferryboats, the practice being common in Ameri- 
ean harbors.” 

All of the ferryboats on the Atlantic coast, of which I 
have recorc, are steered entirely by the after rudder, 
the forwar2 rudder being locked, thereby losing the 
function of a rudder, in fact the forward rudder can be 
controlled only from the after pilot house. 

I believe that under certain common conditions of 
current, the bow rudder could be used with success, but 
I have yet to see one in operation. 

Princeton, N. J. Rosweui Davis. 


Position of Projectiles in Flight 


To the Editor of the Scientiric AMERICAN: 

“The Flight of Projectiles.”” Re article of Sidney Bal- 
lou in your issue of December 21st, 1912, page 581. 

His second paragraph is as follows: “If a projectile 
rotated on an axis absolutely identical with its trajectory, 
the criticism would be sound; but it is just the slight 
departure from this condition that causes the drift. The 
moment the projectile leaves the gun, the force of gravity 
begins to pull it away from the path of the axis of its 
rotation, and this slight deviation is enough to make the 
analogy of the baseball applicable.” 

It might be well for the writer to point out the analogy 
referred to, especially since the drifts of a baseball and 
of a bullet are in opposite directions, as pointed out by 
Twining, and especially since Twining states that the 
causes of the two drifts are entirely distinct and different, 
in other words, that there is no analogy whatever. 

Red Deer, Alberta. C. C. Grant, M.D. 


The Nature of the Patent Monopoly 
To the Editor of the Sctentiric AMERICAN: 

Regarding the proposed legislation for eradication of 
the monopoly element from our patent laws: 

Would it not be well to consider with exceeding care 
the matter of this alleged monopoly element, and to 
demonstrate conclusively its existence, before moving 
to eradicate it? 

While in a general way it might be admitted by some 
that the inventor is a producer, there appears to be no 
intelligent understanding of the fundamentals of this so 
important subject, and the general opinion appears to be 
that in granting a patent to an inventor, society confers 
upon the latter a favor, a benevolence, and at the expense 
of society, for which gratuitous gift the inventor is 
obligated to society, as, for instance, he would be should 
he receive free a valuable franchise, by means of which 
franchise he might live in idle luxury at the expense of 
society. In short, the inventor is considered, whatever 
attitude toward him be professed, a privileged seeker, a 
delver into the ‘‘pork barrel,” a monopolist, and a black- 
mailing grafter. 

It is denied that the inventor is or can be a producer; 
he is considered merely a forestaller, an appropriator of 
natural laws in justice free to all, for that no man can 
produce by mental exercise alone. 

This inventor, who may be without hands or feet, says 
to society, after sitting for years in exhaustive thought, 
“T have produced a mechanical design which, expressed 
materially in the form of a machine, will save the labor 
of a thousand men, enriching society by the labor saved. 
What will you give me to disclose it, and how will you 
guarantee payment?” 

Society at present replies: ‘‘In the first place, you are 
a liar; ‘you have produced nothing, for you have neither 
hands nor feet to produce with. Secondly, you are a 
thief, because you have appropriated and hold secret 
possession of our natural rights, but, as we know no 


means by which we may forcibly dispossess you and 
recover these our rights, and as we greatly desire pos- 
session of them, we will agree to pay your blackmailing 
claim, by granting you a patent right upon the design.”’ 

But, if the inventor cannot produce without limbs, 
how can he steal without them, and what thing eco- 
nomically has he stolen from society? 

If all the wheat or cotton be gathered into the posses- 
sion of a Patten or a Sully, how can monopoly result from 
such concentration, the wheat or cotton being a labor 
product, and therefore property? How ean more than 
temporary inconvenience result, provided the land from 
which the wheat or cotton was produced be still accessi- 
ble to society for the production of a further supply of 
the desired product? 

Thought, applied to language, produces word combina- 
tions or literary designs, for the expression of opinions or 
ideas. Unless title to language be conferred upon an 
individual, so that he alone may produce literary designs 
how can monopoly result from any individual possession 
of copyrights on these literary designs, which rights con- 
cern a labor product? 

Thought, applied to the laws of mechanics, produces 
mechanical designs, which expressed materially are valu- 
able to society. Unless title to the laws of mechanics be 
conferred upon an individual, so that he alone may pro- 
duce mechanical designs, how can monopoly result from 
individual possession of patent rights on these mechanical 
designs, which patent rights concern a labor product? 

A chemist burns the midnight oil in useful research 
for fifty years while his fellows carouse. Feeling his 
energies weaken, he writes the results (in a few hours 
perhaps) of his years of study, copyrights, and rests from 
labor upon the sale of his book. There are many—even 
millions of—people sufficiently hardy to deny that this 
writer is a producer, and to assert the equal right of the 
public to publish and sell this man’s book without pay- 
ment to him. 

The inventor, whose is undoubtedly the most exhaust- 
ively consuming and poorly paid of labor, he being well- 
nigh universally a loser physically and financially, pro- 
duces his mechanical design by years of conscientious, 
grinding, slavish mental toil and financial expenditure, 
while the public idly await his product, whereupon these 
latter, too lazy to produce their own designs, or too 
graftingly dishonest to acquire them by purchase, pro- 
ceed to slanderously declare him a grafter and to actually 
demand equal rights with him in the use of his product. 

I must deny that the inventor is a grafter, and that a 
patent monopoly ever existed or is possible of existence 
while the basic laws of mechanics are maintained freely 
accessible to society for the production of mechanical 
designs. 

If Congress, therefore, in well-intentioned ignorance. 
or at the behest of selfish interests, legislates away from 
the inventor his property rights into the hands of non- 
producers, Congress will be guilty not alone of confisea- 
tion, but of the very worst sort, because confined to a 
particular class. 

It will discourage unto death the inventive art, th« 
most useful of arts, and when all too late, society will 
realize that in thus socializing the product of the inven- 
tor’s toil, greed has at last burst the bag. 

Newark, N. J. J. H. Russy. 


, 


**Snow-rollers ’ 


To the Editor of the Screntiric AMERICAN: 

The little article ‘“‘Wind-rolled Snowballs” in your 
issue of March Ist is an interesting contribution to a 
subject with which meteorologists are telerably familiar, 
but apparently the scientific world at large is not. 
Snowballs of the character described are known tech- 
nieally as ‘‘snow-rollers."’ (See the Supplement to the 
Century Dictionary.) It is likely that some of your 
readers will be glad to be referred to further literature 
on the subject. 

The most extensive account of snow-rollers in the 
English language is that given in the Quarterly Journal 
of the Royal Meteorological Society, vol. 34, 1908, 
pages 87 to 96. This is mainly a compilation of accounts 
of the phenomenon previously published in scientific 
books and journals, and is illustrated. Some of thes 
accounts appeared in the Monthly Weather Review 
(published by the U. S. Weather Bureau) 

Probably the most important contribution te the 
subject of snow-rollers is the article “Schneewalzen,” 
by Rudolf Meyer, in Korrespondenzblatt des Natur- 


forscher-Vereins zu Riga, vol. 52, 1909 


— 


Phis gives a 
list and analysis of all cases known to the writer between 
the years 1808 and 1909, and is accompanied by a 
bibliography which lists 35 previous papers on the 
subject, in several languages. 

Snow-rollers were observed in Morris County, N. J, 
in January, 1809, by Rev. D. A. Clark, when it is stated 
that “the whole landscape was covered with snow-balls, 
differing in size from that of a lady’s muff to the diamete: 
of 2% or 3 feet, hollow at each end to almost the very 
center, and all as true as so many logs shaped in a 
lathe.” C. Firzsucu TaLman, 

Washington, D. C. U. S. Weather Bureau, 
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material engages the attention of 938 men, of 
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regard r tl itizens in our neigh examiner are exceedingly difficult. Each 
boring Stat hrequent al American's man has a certain classification assigned to 
first ren! contac deral power comes him, and he must be prepared to determine 
on his return fron trip abroad, when he the wholesale value of any of the various 
i divised th ) lu on goods articles that might turn up under that 
that he ha roug him He ma classification. He must be able to tell of 
have looked i t t n the po just what material or materials the article 
foreigner w t t to the petti was made, how much the materials were 
foggery I rime ind worth in the market from which they 
he ma ' i i z ette came, and just what was the value of the 
than-thou” at to receive a rude labor which was expended upon it. Not 
h ‘ the cus only that, but he must know the market 
S SNE d make values of the materials and labor at the 
him swear out a tement of his dutiable time of shipment. This must be deter- 
persol ft Then, 1 matter if me mined on his own knowledge and not on 
does considet ision of his rights the word of the shipper. He cannot de- 
is a freeborn American citizen, he must = : pend on anyone else, but must stand on 
wou to Ravi mie (rusk opened, and Testing the color and strength of tea. ais own matoment, ‘ wae retary ” 
searched mor es perfunctorily, to ready to back up with incontestable evi- 
ke sure that he has not perjured him dence in case the importer carries an ap- 
self Hie may eve be called aside to ar peal to a higher court. He must be able 
<wer searching stions about a certail to detect all the tricks with which un 
piece of jewel: Now, how did Unck scrupulous manufacturers delude_ the 
Sam } v tl he | hat ti et Fo ignorant public. For instance, in the tex- 
the first time he is aware of spy system tiles department, the examiner must be 
not unlil that f Russia, which reaches able to tell whether a piece of goods con- 
out b nd our ‘ foreigi ids tains cotton, linen, or silk, and in what 
ind keeps track of the purchases of the proportion. Having determined this, he 
American tourists Despite the humilia must know the quality of the material 
f being t ited a i smuggler, he used in making it up. If it is of silk, he 
cannot he but fe t great respect fot must determine whether the silk is arti 
the omnisciencs f a government whose ticial or natural. If natural, what kind 
existence he t realized up to that of silk, and where it came from. If he 
momel is in doubt about the matter, he refers a 
Alti g " natior f traveler ba sample to the laboratory, where the fabric 
y is th ble rh hat is subjected to a chemical test in order to 
the Cu i ! dea ith, it determine accurately what its composition 
is a palti business compared wit! may be. Naturally, an examiner acquires 
collection of dutie ‘ general mere! before long such an experience as to 
dine The tota imount of duties ce qualify him as an expert, an experience 
lected for the year ending June 30th, 1912 that it is impossible to obtain anywhere 
rtiel entered for consumption was else. 
$204 UO S068 Just how much of this Recently, curiosities, works of art, and 
ecume from the traveler is not reported antiques, over a hundred years old, have 
but obvieu it wa mi ercentage been admitted free of duty. When the 
\iso it is equally obvious that the cost tariff was removed on such objects, this 
per dollar of ecting this duty must country was immediately flooded with all 
have been very great as compared with | sorts of curios from every known part of 
that on general merchandis« And yet the world, and the poor examiner had to 
lespite the far greater attention to per All Cuban leaf tobacco must be minutely examined. determine whether these objects were at 
onal baggage ggling still continues least a hundred years old. When we con- 
ng tor " those of tl ’ sider that the articles came from the most 
gentler sex vi di remarkable in remote regions, we can readily understand 
genuity in concealir eir dutiable goods how difficult was the work. Possibly the 
One custom licia opelessiy admitted most interesting work in this connection 
that “wome ire born smugglers, and we is that of determining the age of old 
‘“nnot hone « r to suppress fhem furniture. Professionals as well as ama 
As r general merchandise, the oppor teur collectors are duped by clever imi- 
tuniti for smuggling are so remote, the tation, and frequently it is not until the 
-operation between the Government and examiner in the Appraisers’ Stores deter- 
the Importers themselves is so complete mines the period to which the article be- 
ind the penalty for smuggling is so severe longs that the purchaser discovers that he 
as compared with the reward it offers has been swindled. Usually the examiner 
that practically 1 ods enter the coun can tell at a glance to what period an 
try without | ir luty rake diamonds, article belongs. He is not fooled by arti- 
for instan which one would suppose ficial weathering, or by bird-shot fired 
could very il be introduced into the into the wood in order to give it a worm 
country because ilue per size is so eaten appearance, but he is puzzled 
enormou N loes the Government sometimes when he finds that around a 
keep track of urchasers of diamonds small portion that really is antique, parts 
ibroad, but 1¢ dealers do as well, and of a more recent date have been applied, 
they are cot t n the lookout for or modern wood and varnish have been 
nuggled st s, realizing that it is to =—Ts4 used to restore a wrecked piece of old 
heir own inters to report any stones Stamping imported cigars after they have been thoroughly inspected. furniture. 
introduced thout iying the required The examiner who has to appraise the 
tariff Further re, to make it unprofitable to smug into New York from foreign ports must be examined. work of artists has an exceedingly difficult task. In 
gle the stones to the country, the tariff on them was During the year 1911 close to 700,000 cases of merchan- many cases it is not at all easy to distinguish between 
reduced several years ago from 25 per cent to 10 per dise, representing merchandise worth a billion dollars, spurious and genuine old masters. The work of these 
cent passed through the Appraisers’ Stores, and the goods examiners is of undeniable value to the country in pre- 
Some idea of the enormous amount of work involved varied all the way from a toothpick to an automobile, venting the importation of counterfeits. 
in keeping traci f the goods that enter this country and from a rare tapestry to a dead-Chinaman’s queue. Similar protection against fraud is found in the case 
may be obtained | visit to the Appraisers’ Stores \ sample of literally everything under the sun finds of tea. No duty is levied on tea, but all tea must be 
é le of New York. The building is its way at one time or another into the Stores, and no examined for purity before being admitted into the 
t t up an entire block, while matter what its character may be, whether a fifty- country. In the tea room of the New York Appraisers’ 
neross the street i n annex of no mean size. In these karat diamond or a penny doll, it must be gravely Stores a hundred thousand samples of tea must be 


buildings at le U per t of everything that comes considered and its value accurately and scientifically tested per year, which represents an import of about 








Pres Aece eae 




















March 15, 1914 





~ SCIENTIFIC AMERICAN 
































Assaying an alloy in the metallurgical 


laboratory. 


forty-five million pounds 
photographs shows the manner of test 
ing Each cup contains a different sam 
ple of tea identified by a number marked 
on the bottom of the cup, and one of the 
Which 


one it is the examiner does not know, for 


cups contains a standard sample. 


the identification of this sample also is 
marked on the bottom of the cup. The 
examiner then proceeds to arrange the 
cups according to the color and taste of 
the tea After the grading is done the 
samples are thrown away and the cups 
turned upside down to show the identify 
ing numbers. All the samples on one side 
of the standard are passed as good tea, 
while those on the other side are rejected 
To make sure that no error has been 
made the test is repeated with a second 
set of samples. In order to detect an 
pigment used in the tea the leaves are 
mashed on a piece of white paper, and 
then the paper is examined with a micro 
scope for faint spots of coloring matter 
The tests are very rigid and thorough, 
and the United States may pride itself on 
having nothing but pure tea to drink. 
Perhaps the most tedious work at the 
The tariff 


on sugar depends upon the proportion of 


Stores is the testing of sugar. 


cane sugar the samples contain. This is 
determined accurately by means of a 
polariscope, which analyzes the light that 
passes through samples of the sugar 
syrup. When a beam of light is passed 
through a Nicol’s prism the transmitted 
When 
this polarized light passes through the 


light vibrates only in one plane 


syrup its plane of vibration is distorted to 
a certain extent depending upon the qual- 
ity or nature of the syrup and on the 
length of syrup it must pass through. 
By comparing this distortion with a cer 
tain standard it is possible to tell just 
what proportion of cane sugar is contained 
in the syrup. To prepare the samples for 
the polariscope fixed quantities of sugal 
must be carefully weighed, dissolved in a 


measured quantity of water, filtered and 


decolorized. The work is very wearisome 
and trying, with no variation to relieve 
the monotony. In the case of sugar only 
Samples are brought to the Stores, and 
as a check upon the examiner, two sam 
ples out of each barrel are given him. 
Each sample bears its own number, but 
the examiners have no means of deter 
mining which two came out of the same 
barre! Nevertheless, his work must be 
So accurate that when like samples are 
paired again the readings will be prac 
tically identical. 

The laboratories of the Stores are also 
kept busy with quantitative analyses of 
various chemical products, particularly in 
the search for alcohols in medicines, ete 
There is also a section devoted to metal 
lurgical analyses 

Obviously it would be impossible to 
examine every article imported into the 
country, and so it is the practice to bring 
at least ten per cent of a shipment to the 








Testing sugar solutions with the polariscope to 
determine percentage of cane sugar. 
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Smuggler’s vest, thirty-six pockets for 
watches and jewelry. 


Analyzing drugs and medicines for 
acids, alkalies, oils, etc. 

















How the smuggler conceals dutiable goods in books. 

















Examining cases of drygoods, 


Decolorizing and filtering sugar solutions for 


polariscopic test. 
Stores If the shipment consists of but 
one or two cases of goods at least one 
case must be examined. The cases that 
go to the Stores are picked out at random 
by the examiner He compares the eon 
tents of the case with the inveice and 
then investigates one of the articles un 
der the invoice minutely in order to de 
ter-nine its quality If this tallies with 
the spevifications the case is passed In 
certain classes of goods, however, the en 
tire shipment must be minutely serutin 
ized and appraised. In the case of leaf 
tobacco, for instance, every package must 
be opened, in order to determine whether 
the leaves are good enough to be used for 
wrappers which must carry a duty of one 
dollar and eighty-five cents per pound, or 
whether they are fit only for fillers, which 
pay thirty-five cents duty. Certain classes 
of tobacco which are obviously infertor 
do not come in for such careful examina 
tion, but in the case of Cuban tobaccos, 
a hundred per cent must be brought te 
the Stores. 
‘ 


very careful count and estimate of wetght 


In the appraising of cigars, a 


and valne must be obtained; for not only 
must the tariff be collected, but the boxes 
or bundles must pay a tobacco tax. 

We cannot go into all the detatis of the 
work at the Appraisers’ Stores, but we 
have mentioned enough to show that it 
is of a most exacting nature. We must 
also pay a tribute to the high char 
acter of the men employed in this work 
It is hard to understand how the Gevern 
ment can afford to hire so many experts 
As a matter of fact the salaries are not 
at all proportionate to the experience and 
quality of work. Frequently an examiner 
steps out of the Stores inte a position 
with some manufacturer at a salary many 
times greater than that he has been re 
ceiving from the Government However, 
as a rule the men are content to stay in 
the Appraisers’ Stores because they be 
come devoted to the work, and find it fall 


of never-ending interest 


Artificial Marble 

tM as following are directions for mak- 
ing artificial marble 1 Burnt gyp 
sum is saturated with a solution of lime 
in alum water, burnt again, ground finely, 
or rather pulverized, adding 1/12 by 
weight of the gypsum of alum; and cast 
in the mold. These harden very slowly, 
but attain the hardness and transparency 
of marble. Different pigments may be 
added to obtain different colored marbles 
2. Pieces of burnt gypsum, the size of a 
fist, are put for 3 hours in a 12 per cent 
solution of alum in water of a tempera 
ture of 85 to 104 deg. Fahr., burnt again 
pulverized, adding 1/16 powdered alum, 
and lastly worked into molds with wate: 
containing 1/16 sal ammoniac for each 
part of gypsum Castings made of this 
combination possess great hardness and 
brilliancy, and it may, therefore, be used 
for tine statues \eueste Erfindungen und 


Erfahrungen. 
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» Svstem Whereby Oil, Kerosene, and Distillates are Used in the Ordinary Type 








Power trom Kerosene 


By L.. W. Ellis and W. R. Dray 





























ravi é re heel ow ‘ idopt t eylinder tractor motor equipped with the Secor-Hig 
inne | is been educated by use to interna gins system. The cam shaft is gear driven and in turn 
ust 4 ‘ explosive gas out drives both vernor and magneto through bevel gears 
f ] ugh ts familiarity with the rhe fiv-ball governor, through a first-class lever and a 
‘ " to demand an oil engine that ink coupling, operates a sliding brass plate which is 
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percha successful engines which have een adapted 
i great { of tutionary and traction work 
fine wren f t i the success of the system is that 
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proport ie f fu iir and water are utomatically 
ried | i each other as the compression 
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unified automatic control results in the securing of and manifold. 
splend vulation 
(ra shaft, cam shaft, governor, magneto, carbur completely vaporized It contains constant-level Cham 
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unit in engines equipped with the Secor system, hence vided for each It has also for starting purposes a 
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2? others in impor 


tunce However, the Higgins car This chamber, which holds about a pint, is connected 


of Gas Engine 


if a start is not made immediately the siphon will not 
continue to act and drain the chamber. 
Fig. 3 shows the position of the valve plate at light 


load. Two air inlets are then open, providing a large 


ratio of admission to outlet area and thus greatly re 
ducing the relative vacuum in the mixing chamber. 
As the load increases, the governor throws the sliding 
increasing the area of the outlet to the 
middle, and 


the air opening at the 


valve forward, 


eylinders, increasing the air inlet in the 


decreasing or entirely closing 


right. Thus the ratio of admission to outlet area de- 


creases, the relative vacuum becomes greater, and more 
fuel in quantity, though not in proportion, is picked up 
air and earried to the cylinder. 

(Fig. 4) 
water 


by the incoming 


\ sectional view from the side shows the 


arrangement of the kerosene and needle valves, 
noted that the water level 


there 


the overflow, ete It will be 


is lower than the kerosene level. The suction, 


fore, is not great enough, until the engine reaches about 
half load, to lift (He) 
it can flow down the tube surrounding the needle valve. 


the water to the point where 


From half to full load, the ratio of water to fuel in- 
creases rapidly until the amounts of fuel and water 
used are practically equal 

The carbureter is so designed that the fuel needle 
valve A should be adjusted at the full-load position, 


This order of 
this position the ad 


when the plate is farthest to the right. 


procedure is important, since at 


justable plate has no effect upon the area of the air 


inlet The adjustment of the air should be 


openings 


mide at the “no-load” position, and after once made 


need never be changed, unless the engine enters a 


different 


very 
altitude. This adjustable plate allows each 
carbureter to be adjusted to the engine it is to serve, 
Variations in manufacturing are fully 


The 


hence the slight 


taken care of sliding valve is the only moving 


carbureter, and that is positively controlled. 
Wear 


size of the air openings which control 


part in the 


springs, floats, or check valves. 


There are no 


cannot affect the 


the relative vacuum in the mixing chamber, therefore, 


the aceuracy of the carbureter will never be interfered 


with by any ordinary cause. 


Ignition is necessarily electric, and in large engines, 


where the speed variation is great, means have been 


developed for automatically advancing the spark as the 


speed increases. On ordinary engines, however, only 


such manual adjustments are needed or provided as 


will take care of the starting and normal speeds. 


One of the most noted gas engine builders in the 


country has adapted this system to a line of station 


will eventu 
His 


of over 15 brake horse 


ary kerosene and distillate engines which 


range in size from 50 to 170° horse-power. 


factory tests show an efficiency 


power hours per gallon of Kerosene on 50 horse-power 
all loads from about one third 
The 


within 2 per cent on 


single evylinder engines at 


to shortly below the maximum. manufacturer's 


literature places a guarantee of 


speed regulation. One other large licensee making sta 


tionary engines in sizes from 3 to 15 horse-power is 


achieving considerable success through a series of elec 
tric lighting and power outfits suitable for the coun 
The generators are direct 
than the 
The U.S. 


fitted 


try home or small business. 


connected, yet give steadier power average 


public service in the smaller towns. Govern 


ment is using a number of engines with this 



















































































































burete which makes possible the application of the by a siphon with the mixing chamber. Turning the system to drive air compressors for foghorns in life 
Secor system, is of sufficient novelty to warrant espe engine over creates suction enough to draw upon the saving stations on the Great Lakes. 
celal attention Fig. 1 shows the top view of a two contents of this chamber, but a vent is provided so that A six-cylinder marine engine using the Secor-Higgins 
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3.—Position of sliding valve at light load. 





Fig. 4.—Longitudinal section of carbureter. 
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system develops a brake horse-power hour from 0.9 Recent Improvements in the Storage Pattery from this that there was nothing left to be desired in 


A large number of Secor engines are 
for operating 


pint of erosene 
the Japanese government 


telegraph 


ry , ] 
being used ly 


electric lighting and wireless stations, and 


these engines have been adapted to a great variety 
of uses in this country, where safety and close 
speed regulation are essentials. Naturally, insur- 
ance rates are much lower where a_ non-volatile 
fuel is used 

The widest use of this system, however, has been 


made in connection with farm tractors. One factory 


than 50 week as an average 


1912 


built more tractors a 


for the ear with 


These engines are meeting 


operating on the kerosene and dis 


univers success 

tillate if the United States, on gasoline in South 
America, and on the lighter grades of crude oil found 
in the United States and Southern Russia. <A _ two 


eylinder tractor, 10-inch bore by 12-inch stroke, run 


ning at 375 revolutions per minute, recently developed 
Manitoba, 51 


a consumption of 


in an official contest at Winnipeg, brake 


horse-power in an economy test with 
0.71 .pound of fuel per horse-power hour, and 76.5 
maximum test on 0.S5 pound of fuel 


fuel 


horse-power in a 
This is a 
in barrel lots in country 


grade of which sells at 5144 to 7 cents 


towns throughout the Cen 


tral States, and weighs nearly 7 pounds to the United 
States gallon 


In the Winnipeg Motor 


eylinder engine of the 


single 


Contest of 1911, a 


sume type averaged O.S5 of a 


pint of fuel per brake horse-power hour on Kerosene 


and 0.923 of a pint per brake horse-power hour on gaso 


line. The kerosene contained 16 to 20 per cent more 
heat units than gasoline, hence the engine running on 
kerosene, while a trifle more economical as regards 


volume of fuel used, was a trifle less efficient thermaliy 


In the last three such competitions, the fuel cost of th 
tractors operated under these patents has been consist 
ently lowered and has remained at or near the lowest 
point recorded, while the speed regulation has been 
scored erfect in nearly every instance The recent 
winning of a gold medal and sweepstakes over more 


than twenty other tractors, including four steam and 
fourteen gasoline, indicates that the desirable oil 
burning feature has been achieved without sacrific 
ing any points of excellence These tractors are 
being used by ordinary farm hands in every con 


dition of climate and altitude without further ad- 


justment than is provided for in the sim 


ple carburetel 


HERE are about hundred 
storage battery art, 
Patent Office. A _ still 


foreign patents. The 


fourteen jaitents in the 


as granted by the United States 


number is found in the 


larger 


casual observer might assume 
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WOVEN WIRE SCREEN 





Fig. 1.—Morrison’s zinc lead-dioxide cell, showing 
creens A of copper wire. 




















Fig. 2.—Structure of cell used in Basset’s electrical 
battery. 


the battery or that there was no room for further large 


improvements On the contrary, the perfect storage 


cell has yet to be discovered. However, the vresent 


steadily, although not spectacu 


day form of cell is 
larly, perfection, 


approaching limited, of course, by 
certain inherent qualities that cannot be overcome. 
The Lead Cell: In the 


alternate plates of spongy lead and lead dioxide, sep 


Storage lead storage cell 


arted by insulators, serve respectively as negative and 


positive pole electrodes in an electrolyte of sulphuric 


acid. Upon discharge, the lead is oxidized and the 


dioxide reduced, the resulting products uniting with 


the acid to form lead sulphate. Upon charging, the re 


verse reactions occur. Due to these molecular changes 


the active materials expand and contract. Herein lies 


the main difficulty in making a battery that will “stand 


up” under the stress of usage The oxides being poor 


conductors and loosely adherent, a metatiic 


The vast majority of patents dea 
Either a 


electrical 
support is essential 
with the structures of such supports lead 
oxide paste is applied upon a metallic grid or is heid in 
a perforated container, according to the Faure method, 
“formed” in 


thin 


or the active material is electrolytically 


sifu, upon a plate generally comprising closely 


spaced leaves of lead, by the Planté process of alter 


nately oxidizing and reducing the plate. 


Expanders Active material, where exposed on th 


exterior of a plate, tends to flake off or disintegrat« 


Of the various expedients to obviate these difficulties, 
the use of a so-called “expander” is most commo! 
That is, the 


finely divided, inert, insoluble substance, often an elec 


active material is impregnated with a 


trical conductor For example, Rodman soaks the 


dried plate in barium nitrate solution and then dips it 


in sulphuric acid, thus precipitating insoluble barium 


sulphate within the pores of the electrode He al 


subjects a plate of barium-lead alloy to anodie oxida 


tion in sulphuric and nitrie acid, thereby forming lead 


dioxide and setting free the barium, the latter bein 


then transformed to a sulphate. Ford soaks his plats 


in a tannin solution containing deflocculated graphit« 


in suspension Morrison uses oxygen compounds of 


chromium, tantalum, niobium or tungsten For e 


ample, he electrolyzes the ordinary lead dioxide plate 
sodium tungstate solution, thereby 


s an anode in a 


forming a tungsten oxygen compound within the pores 
of the electrode. Morrison also describes 


the use of such agents as nitro-celluloses, 





Military Automobile Gun 
By the Paris Correspondent of the 
Scientific American 


since the employment of aero 


kK VER 
q ‘ 
4planes and airships has become one of 


the recognized elements of modern war 


lled to the 





attention has been ¢: 


question of cannon for firing upon objects 
of this kind, and naturally a combination 


of an automobile with a suitable gun for 


use in firing at high elevation is sought 


for In France where military aeroplane 


questions are actively taken up at pres 


ent. designers have been working upon an 


automobile cannon of this sort, and we 





here present the most recent and success 





especially cellnioid, or rubber vulcanized 


in the plate. 
Initially 


Lotive Vaiterial 


Salom works on the problem from anethes 


Formed 


viewpoint. He first electrolytically forms 
“charges” the spongy lend 


that 


or as it were, 


mnitiatl 


or lead dioxide,  s« it is 


fully expanded, and then applies it to the 


grid under hydraulic pressure The 


spongy lead is bonded by allowing water 


to evaporate from the powdered lear 


erystals, thus oxidizing it superticiall 


throughout 
Discharae 


Quick An essential for ua 


quick discharge is that the pores in th 
active material be so large that the acid 


does not become impoverished af the 





- working surfaces. This has been 





ful type which comes from the De Dion 
tutomobile works, the construction hav- 
ing been carried out according to plans 


furnished by Capt. Houberdon and other 


The automobile gun on the road and outeof use; comes into horizontal position 


and lies close to the base. 


plished by mixing the lead oxide past« 


with various compounds, which are di 


solved when the plate is formed, such as 





officers belonging to the engineering 


light 


army) 


corps. The automobile is made as 


as may be compatible with the load which 
it is designed to carry, as the car is re 
quired to run at a good speed, and to carry 


this out a good-sized 4-cylinder motor is 


used On the rear end of the chassis is 
mounted the cannon with all the proper 
devices for the firing at a high angle. <A 
rapidly ro 


turntable base which can be 


tated so as to secure a rapid aiming of 


the gun is here employed, and another 
device allows the gun to turn upon its 


trunnions, the height being regulated by 


a teothed sector and gearing operated by 


a hand wheel All the movements are 


rapidly carried out, as is required for 


directing the gun upon objects in the 


air. When running on the road and out 
of use, the gun is let down so as to come 


into the horizontal position, and lies 


Close to the base. During the firing, it 


can take all inclinations up to 70 degrees, 


and in this way it fires almost vertically, 


as our engraving shows. The new auto 


mobile gun is meeting with favor in the 











sugar, salt, various silicates, carbonates 
ete., or powdered metals, such as zim 
dust Marino specifies an aggiutinant of 


glass 


glycerine, soluble starch and water 


Others make up a Planté plate of a_ lead 
alloy, such as lead-zine, and afterward 
electrochemical \ dissolve 


chemically or 
the zine or other alloying metal 


Hannever in Denmark casts a pints 


from a mixture of a metal and an alloy 


e. g., of lead and antimony, applies lent 
until the eutectic alloy becomes fluid 


while the remainder is solid and the 


squeezes out the finid particles, leaving 


a spongy plate. He then galvanically pre 
cipitates metal of a higher melting poi 
within the pores, heats and melts oui 
original material 

Tate 


bifunctional electrode, 


accomplishes the same end in 


made up of inte 


leaved strips, alternately positive and 
negative, and suitably separated by por 
ous earthenware plates, which irry a 


supply of acid. Each strip is about one 


half inch wide andthe active material is 


but one thirty-second inch deep, thus ex 


substantially the whole mass t 


posing 





the electrolyte. 





army, and it has already shown a_ very 
good performance in the military man 
euvers 


The automobile gun during firing can take ali inclinations up to 70 degrees. 


The Jron Nickel Cell: The iron nickel 


(Concluded on page #54, 
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Acorns and Their Uses 


V ERY ittle attention ha been givel 
in lis country to the utilization of 





COT! lt is we known that they are 

used as found for cattle, horses, swine, tur 

ke ind th f several species of white 
i form the food of man 

I hve ( ! of white oaks are mostly 

ge and the tres in general produce 

it ve ibundant The Indians in 

for iiwa gathered the acorns of 

ve oa (Vuercus agrt 

a ears of great scarcity 

‘ ei much misery Even the 

eat tt ettlers of California relied 

the ¢ »p of acorns as a part of their 

al i ihe acorns were gathered 

ww wi preserved them by 

ti them nu Wicker baskets, which 

tored in hollow oak trees 

ole i how in the illustration 

i re prepared for eating by gcrind 

\ ‘ iling them with water into a 

! i whic ‘ baked into bread 

! isted of a hole in the ground 

! ! ene vay Red hot stones 

I ttem of it and a lit 

e a al 1 mm placed over them 

f a leaves was spread 

d e dough or paste poured 

was two or three 

cle (let ive f enves more 

sand, red he d finally earth 
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An ice boat “lifting” to an alarming angle. 

















(Apparatus for keeping a tuning fork in constant vibration. 





























an are lamp. 

















How the Indians in California sture their acorns for winter use. 


was placed on top. At the end of 5 
hours the stones had cooled and the bread, 
which was an irregular mass nearly 
black in color, was taken out 

In parts of the South acorns of the cow 
oak (Quercus michaurii) have been used 
when roasted as a coffee substitute, and 
there are a good muny other uses to which 
they might be put Aleohol can be ex 
tracted from them, as from all starchy 
substances Starch is at present made 
principally from rice, corn, and potato 
but if the starch from acorns is sufficient 
ly refined it may be employed as an arti 
cle of diet as well as for laundry pu 
poses. Acorns contain much sugar and 
gum, and it is probable that these sub 
and 


successfully used for domestic purposes 


stances can be profitably separated 


Kven the residue could be sold very profi 


ibly for fattening hogs 


Engineering in Southern India 
\ T first sight there appears to be noth 
4 ing very remarkable in the accom 
panying photograph which shows the 
floating into position of a large girdet 
The girder is a hundred and fifty feet 
ong, and it is supported in the well-known 
m ner upon two outs to permit al 
ransporting it down the river rhe 
weight of the girder is 200 tons, certainly 
not remarkably heavy But closer inspee 
tion of the photograph shows a small boat 
on the river with a uteen sail and it 
the foreground a dugout canoe, which 
gives us the hint, at once, that the girde1 
is being transported on some Orienta 
stream It seems rather incongruous 
does this introduction of a bit of west 
ern engineering in the picturesque Orie! 
tal stream. The girder is being floated 
down the Netravati River at Mangalore, 


Southern India, over which waterway a 


bridge is being built Although the trans 
porting and placing on its piers of such a 
girder is a simple matter in our land, if 
is no inconsiderable feat where ignoral 


native workers must be relied upot 


Rubber Shields for Linemen 

F the millions of people employed 
1) om ibout exceedingly dangerous 
tasks, few are subjected to greater dane! 


than the linemen employed by the thou 


sands upon thousands by electric lighting 


ind power companies. These men daily 
place themselves in the most hazardous 
positions among high-tension wires Fo 
the protection of this class of employees 


a rubber shield has been invented 

The shield has the form of a= rubber 
trough. It is used in all possible position 
where the body of the operator may be 
exposed, and is also used as a means of 
protection in trimming are lamps and re 
pairing broken wires from the ground 
In the latter cause, if the weather is dry 
the shield is simply stretched upon the 
ground for the repairman to stand upon, 
but in case of wet weather when this in 
sulation is not sufficient the shield is 
closed at the flaps. 

The appliance is manufactured of pure 
ara rubber, three layers of the rubber 
being used to two layers of canvas, the 
latter alternating with the rubber sheets 
The second layer of canvas used is laid 
crosswise to the first layer, and in this 
way adds greater strength to the shield 
The thickness of the rubber varies from 
% inch in locations where it is liable to 
be subjected to pressure to 3/16 inch 
along the closing flaps. The contrivance 
is fastened to the wire by two hard rub 
ber rings. These are slotted with an 


aperture sufficiently large for the wire to 


enter and then clamped by this means 
firmly to the wires from which the line 
man must be protected 

Each shield is subjected to a test of 
50,000) volts submerged, but it is recom 
mended that the protector be used only 
with voltages not exceeding 10,000. 

It will also be noticed that this new 
life-saver fits over the insulators, and in 
fastening it to the wire the lineman grips 
the rubber handles attached to the out 
side ends of the shield in such a manner 
that it is between his hands and the wire. 
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A New Gear Engine 
ray Wo smali spur gears cutting through 
i a steam chamber at their intermesh 
i wint—this is practically all there is 
which has recently been 


fo ah engine, 


sted at the laboratory of Columbia Uni- 


versity, at the power house of the New 
York Central Railroad, and at the Chi 


cago and Northwestern power house, 


where it developed thirty-five horse-power | 
economy than the 


with better average | 


multi-stage turbine or piston engine of} 
equal power 

The construction of the engine is shown 
in the accompanying drawing, in which 
gears A are mounted in a suit 


their 


the two 
able casing B At 


point there is a centerpiece C, 


intermeshing 
containing 
two steam chambers, for this is a revers 
ing engine The dotted lines D and D 


| belts can be operated if necessary on very 
| short centers, as one pulley can act as an 
| idler in securing additional wrap on the 
| other pulley. It obtains its good water 
|rate by eliminating most of the other 
losses which occur in small engines and 


turbines, such as cylinder condensation 





outline the Chambers, and they communi 


cate with the pipes F and E£', respectively. | 
When steam is admitted through the pipe | 
BE, it fills the chamber D and can escape | 
therefrom only by propelling the teeth 
of the gear wheels in the direction of the | 
arrows rhe escaping steam fills the cas | 


ing B, and most of it escapes through 


the exhaust / Some of the steam is car 
ried by the teeth into the chamber D', and| 


escapes through the pipe /’, which is con- | 


When it is de-| 


reverse the engine, the pipe EF is 


nected with the exhaust 
sired to 
connected with the exhaust and steam is 
admitted to chamber D* through pipe FE 


Such is the single | 


construction of the 


Very evidently the} 


stage type of engine 


| 

parts may be duplicated to produce al 
multi-stage gear engine | 
The following is a report on the engine! 
tested at Columbia University Mechanical 


Laboratory and the New York Central 


Power Station: | 
The results show a very good water| 
rate for this size of unit. The engine has 


the following salient points of design: 


| 


Weight per horse-power and floor space} 


Speed may be varied over a wide range. 





per horse-power are very low. No foun 
| 
Vibration under load up to 4,000 revolu- | 
tions per minute, standing on a wooden | 


dation is required for this size unit; the 


machine tested was operated without 


bench. There are, of course, no dead cen- | 


ters and no recip 











Fig. 3.—Section through the governor. 


















have brought to light an entirely new 
method of expanding heretofore 
unknown to authorities on thermodyna 


steam, 
mics. The expansive power is obtained 
in this new cycle while the steam is work 
ing at a continuous flow against a series 
of pistons, having what is termed an in 














New single stage gear engine. 


and leakage in a reciprocating engine, and 
windage and steam friction in turbines.” 

This engine easily delivered 50 horse- 
power on the brake, and the above figures 
were estimated from that basis 

Various tests have been made in the 
past on the single-stage unit to determine 
the increased economy of the multi-stage 


gear engine. The results of these tests 


The gear engine undergoing a test. 


| finite receiver between them, which con 
sists of merely steam passages between 
successive and closely adjacent stages, 
determining the 
The fol 
Prof. 
made by Prof. 
Pigott, both of Columbia University : 


the number of stages 
amount of expansion obtainable. 
lowing is quoted from a report by 
Parr, tests 


based upon 


(Concluded on page #58.) 


| Machines for Printing Railroad 
Tickets 
N a large railroad system, the cost of 


supplying, storing and issuin ickets te 


| passengers is no small item 


tem generally followed in this country 
each station agent is required to keep o 
hand a stock of complete tickets for ea 
principal station on the road and bilan 
tickets for the less 


important one 


which the name of the destination is writ 
ten or printed with a rubber stamp. This 
latter class of tickets is always a source 
of trouble, as that they are subject to 
forgery and the liability to error in ae 
counting. furthermore 
ticket cases are required to hoid these 
tickets, and in large stations such cases 
take up much valuable space 

In view of the foregoing facts, it would 


appear that a comparatively simple and 


i 





practicable machine by which it would be 
possible for the ticket agent to print each 
ticket as it is called for, would receive 
careful consideration by the railroad com 
Many 
been invented for doing this work Prac 
tically all of them have a fixed plate for 
printing the body of the ticket, such as 


panies. ingenious muchine have 


the name of the road, the conditions uw 

der which the ticket is sold, ete., and moy 

able or removable type plates for the 
place of destination and dat« They alse 
are so arranged that at least the destina- 
tion of each ticket printed is also printed 
on an auditing strip, which is of yreat 
jassistance to the agent in auditing his 


laccounts, and may be turned in with his 
| reports 


In Fig. 1 is shown the first 
. 


jmachine of thi 


omplete 
lis kind 
country, in STS. A roll of paper in rib 


patented in this 
} bon form having printed thereon the main 
| body of the tickets, is placed in the lower 
cylindrical part a of the machine Phe 
end of this ribbon passes up over a feed 
roller in the upper cylindrical part b, and 
thence out over the platen at the top A 
curved arm ¢ is pivoted at the back of 
the machine, and at its front are 
for removably holding the type plates 
for the destination and the dats At ea 
}complete revolution of the 
| the paper strip is fed forward the spac 





rocating part 

The external 
gears establish 
the running clear 
ance of the work 
ing gears, so that 
the re is ho con 
tact and no lubri 
cation in the en 
gine required It 
has a high start 
ing torque, as 
the full 


pressure can be 


steam 


utilized at the 
outset. The en- 
gine is symmetri 
cal with respect to 
steam and ex 
haust, so that it 
can be reversed 


Without difficulty 








f one ticket, and 
l Testis Po 
centric i nl} 
tne | is 
passed ove the 
typ plate and 
the ar ni 1s 
brought down of 
the platen, thus 
completing the 


ticket The ticket 
thus printed i 
then cut off The 
auditing strip lies 
alongside the 
ticket strip and 1 
fed forward at a 
slower rate and 
the identifying 
matter is pri 
thereon at 
same tim the 


ticket is printed 








and operates The next vi 
equally well in (Fig. 2) show 
either direction. ne of tl i 
The engine is en ré { fori } 
tirely  ineclosed, this type of nu 
and slugs of wa chine In t 
ter have no effect per part f 
except a tempor Fig. 4 causit t hori 
ary slowing down Zont haft 
As the engine can turned | craul 
be equipped with Fig. 1.—The first machine patented in the United States for printing railroad tickets. Fig. 2.—One of the most recent ind carrying a 
two pulleys re forms of printing machines, in which all tickets are numbered with one serial number. Fig. 3.—In this machine the mutilated beve}] 
volving in oppo- tickets to each station are printed with their own serial number. Fig. 4 shows an improved machine with the cash ( 


Site directions, register feature. 
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| 
RECENTLY PATENTED INVENTIONS. ive ¥ parts and consequently not liable to | object being to provide a folding and reversible | arched metal chairs or supports that are in 
i i 1 oper to tee 







































































. pate g | get t rder, which wi quickly and effec- | bed frame which is particularly adapted to be turn secured to transverse metal ties The 
i thee sre ty rted pe . rrangé t parat tl wild oats from the culti- | permanently mounted between two rooms, for|invention is embodied in the construction and 
' th 8 ferms ot pplica ited it delivering the former at one end }connection of the chairs or rail supports and 
‘ ‘ . “ Depart ‘ ‘ i nd the latter at the other end. | the transverse ties connecting them. 
AME AN Of General Interest, f > NUT OR LOCKING DEVICE FOR SCREWS 
rOOTHACHE REMEDY.—D. Fricgensons | tis Sores, 5 See Se Ee ee Bn 
Pertaining to Aviation, 1665 Madincs Ave. the Cok. & es ‘ieee logne, Paris, France This inventor provides 
ROePLANI j \ j W t M t the paste this invention in an affected 2 locking: device for securing screws 
\ faine , i - ‘ th, quick relief of pain is had, and at the | and particularly for the screw spikes in rail 
ti the past on hardening forms a | = — chive omens Greee phatewaly 
porar filling, thus protecting the nerv ance to the tearing out of the screw spikes 
d pulp against air, solid food and hot and | } —— even when the sleepers are made of soft wood 
t 1 d liq FLANGE OILER.—C F. Hoorer, 345 
r t \LARM E. C. Ricker. Scranton. Pa rh | Che mical Block, ‘Spokane, Wash. This inven 
lath tact ' : to provide an slat device | tion refers to improvements in devices for 
x t adapted t e used on either side of a door | | a ene ; | | lubricating flanges of locomotives and other 
tl sing wit loors opening in either direction { 7 track vehicles An object is to provide mear 
.% Further, to pr de in a rtain structure an | whereby the flanges of locomotives or other 
t away slat device wi h wi give warning when &> | vehicles may be oiled automatically at certain 
’ I vd ae sad rely pen a particule: places where such lubrication is most neces 
‘ ' to a d tl eee theveh ither frightening away an in {} { sary, such as on curves in the track 
‘. J } | ' Pertaining to Recreation, 
Hiectrical Devices, | XS! — ~-— — = - ie GAME.—F. C. Crew, 4459 Evanston Ave 
OLTAGE STRAIN INSULATOR ~~ Apartment N, Chicago, Ill. The intention her 
t h N \ M ~ FOLDING AND REVERSIBLE BED is to provide an improvement in games in 
t which is provided a board representing a bas; 
. . , Sea ‘ instance, an inside sleeping room, in such man ball field, and a series of figures representing 
~ , , Pet ‘ ner that it may be readily and quickly folded | 4), players, and wherein the figures may 
, . " . to assume an operative position within eit x anipulated on the board to imitate the mo 
: gu room, and also movable to an upright or folded ments of actual players in the game of ball 
. position within either room in which it may 
‘ t I ‘ 
: wet . . ee Pertaining to Vehicles, 
re Machines and Mechanical Devices, AUTOMATIC BRAKING DEVICE FOR 
PELEPHONE DIRECTORY.—J. 8 eiM 4 SAW TENSIONING AND sTrRaiGHTes. | SUTOMOBILES.—J. E. Fisnen, Je, 34 W 
146 I I te RACE 2. OW: eaten, tenn, ad. | ee | ee eee 
- @ofied te telen , ‘ : ? ; lates to braking mechanism for automobil 
sartics ‘ . : © cena an perros gin Ret and motor vehicles in general, and it is d 
' , : ots is : ; - signed to be automatically thrown into actior 
. imited in all its features for use with circular 
et ye ! wit L saws The machine is serviceable also for use F : 
in straightening a concaved saw that bas been 7 — —— 
” a forced over the saw collar . 3 4 = a .T 7 
- _ BURGLAR ALARM VALVE.—M. J. Watsn, 124 E. Pine St i ry es f 
( Mahanoy City, Da rhis inventor provides a fOO0d | ; 8: Se 
, truder of king Uls pture easy Phis thief rww-off valvy so constructed that the main - = = as 
a irgiar alae xives warning through th ilve and its valve seat may be moved to a \ _——— 
plosion of a cartridge or other explosive cor position outside of the casing, whereby it may =>) 
\ tructed and arranged to be set or ¢ ged be ground or otherwise repaired, and provides ad) ae ’ 
{ ither side of a door or op ng. and par-| an auxiliary valve ard valve seat which closes AUTOMATIC are DEVICE FOR AUTO 
4 ticularly adapted to engage with the bolt of | the valve and prevents leakage to the atmo FOBTERS. 
ind released by a push or pull from | sphere at and during the time the main valv , : . 
either side of the lock or other suitable con-| and its valve seat are « xposed for pairs to prevent racing of the driving wheels of tl 
-) tior nachine, when, owing to the nature of t 
La SPRING HAMMER.—J. H. PHILLIPS, care! road. or from any otber cause. frictional 
SODA FOUNTAIN ATTACHMENT Hi A. of Dougherty, Smith Phillips Co., Oklah« gagement of one of the driving wheels wit 
(inirFIN, Drawer 8, Rocky Mount, N. ¢ This | Okla. This invention more particularly rel the ground is lessened. The engraving show 
iS ntion is an attachment for spigots of soda | ty q mechanically-actuated hammer It is an 4 top view of an automobile having the brak 
4) - i > 2. = . ~% : <sendtine peat rm ccnneiine petie A sea te an Bag ing device in position thereon 
| - drinking glasses, this operation being effected | opject of the present invention is to ay VERCCES Aste. & masons, Winter 
J vut atic : y the flow of ti carbonated faunings wtieh ti dubai ts tha bation and pock, Va This invention is an improvement 
a , - whe : : in that class of vehicles having detachabk 
—_ water when discharged into the glasses, which | which will receive its direct force from a com 
sine onteerins ave been previously supplied with a due quan pressible spring 
' » SAFETY ATTACHMENT FOR COMPRES 
; ; . ; ae AWNING FIXTURI R. H. WEAVER, 25) S10N REFRIGERATING APPARATUS Fr 
ittached t t gory St., Jersey City, N. J Phis inventor’) 4. Scuneiper, 295 E. 162nd St.. Bronx, N. 
i f ter ‘ t » des hanging fxt or the head bar of This invention relates to refrigerating and icé 
; , 1 ! ¢ pr sites wi lick installed and) making systems, and its object is to provide 
. . ; , 1 fron ervice positior ind provides | safety attachment for compression refr VEHICLE AXLE 
es ane whe . ‘ t for hanging fixtures adapted to hold) ating apparatus arranged to automatica 
7 ee aaa as -- wna | ' fixtures in a substantially vertical, posi- shut off the ammonia to the expansion journals or spindles. and particularls at 
. t t ‘ lesired with aj “°™ °° 4 oid the cramping of the fixtures and) and to sound an alarm in case the pressure in class in w hich the axk : ide pon stetted poe 
tur t oe OS When I serrE vince, the journals or spindles provided with shanks 
1m SIN " E. Hi. 3} ' ir HORSESHOE H. K. Kiso, Temple Court ‘ adapted to fit in such slots. The chief objects 
{ i ’ 4 Corpus Christ lex rhi Beek in St New York. N. ¥ rhe o _— ; lee of the improvement are to avoid weakening 
tod and ipidity « ope! to provide an overshoe to fit on the ‘ > = y the axle by the construction required to effect 
, i 1 pocket adapt - r the ordinary shoe, in order to pre such engagement. 
4 : ent slipping or siiding on ice or wet pave 2: *, 
oe ; ; . “ oa etic — ents, and so constructed that the different | oo ga Designs. 
g a reducti poensune within the pocket | OT Mey be readily attached together and to Sneed DESIGN FOR A HAMMER.—II. B. Witsox 
nta ‘ ita eal rhe | the hoof of the animal, the overshoe being so and H. O. Gepuart, care of Van Doren Mfg 
' sa r nt adapted t en sed that the parts brace one another and - Co Chicago Heights, Ill. This ornamental 
. ping to the configuration of tt r design for a hammer represents an implement 
tad I 
3 a o> atatne’ ~~ inde reinforced r of excellent proportions, and the effect of the 
= aoe Sexget “ oy sg ull IT\ angles in this design contributes to producing 
fi) a hammer of very fine lines. The same design 








a REFRIGERATING rs have patented another design of a hammer 


SAFETY ATTACHMENT FOR 
which corresponds with the first, except that 





Hardware and Tools, APPARATUS, 
the end of the tool is perfectly plain. 
BELT BUCKLE.—L. Sanpers, ¢ Broad I yi 
way. New York. N. ¥ It is the design of this| the systems exceeds the normal pressure te . _ 
order to accomplish the desired result use is Nore.—Copies of any of these patents will 


inventor to provide a buckle in which the hous 


made of means for closing a valve controlling! je furnished by the ScreENTIFIC AMERICAN for 














HAIR SINGER ing and back plate shall have such conforma 
tion and relation to each other. and such a|the ammonia to the expansion coils, and for|ten cents each. Please state the name cf the 
gne th sit i ted or raised by means| correlation with the roller, that the roller wil] |S0unding an alarm patentee, title of the invention, and date of 
; sly en Rectivey gmp 6 te & any Wee oe Rallways and Their Accessories. tite: pager. 
tl inged, tl uurned ma narily indiled y the trade - ——— ——_________ —__— —— —_—__— 
nd : Ung theretr being COMBINATION TOOL. A. NORBERRY AUTOMATIC CAR OILER.—J. T. McRey We wish to call attention to the fact that 
t in the device and con-|p ©. Box 306. Fort Bragg. Cal. This inven. | NCUPS. Lilly, Ill. The object of the invention | we are in a position to render competent ser 
te] awa tion comprises a miter square having a pivoted is to provide an inexpe nsive automatic car oil- | vices in every branch of patent or trade mark 
blade with a protractor attachment to indicate |? Simple in construction and efficient in ac-/ work. Our staff is composed of mechanical, 
Of Interest to Farmers, the position of the blade, a spirit-level and tion, inclosed in a car journal box, and the|electrical and chemical experts, thoroughly 
DRA ATTACHMENT FOR BINDERS ratch-awl. a recess or notch in one edge to efficiency of which is independent of the dire trained to prepare and prosecute all patent 
i. J. Thea Orlando, Okla rhis invention | agapt the device for use as a center gage, and tion of rotation of the axk applications, irrespective of the complex nature 
ittachment supported on carrying| 4 pjurality of means carried by the pivoted) OPERATING DEVICE FOR STATION IN-|of the subject matter involved, or of the sp 
“ led wit! ins for attach-|»)age for marking a mortise on lumber. by the| DICATORS.—W. B. Hit, Hotel Seneca, San|cialized, technical, or scientific knowledge re 
t to t od the nder in the cutting | person using the tool Francisco. Cal The object here is to provide | quired therefor. 
i thot t iti i with means for a simple and efficient operating device, espe We are prepared to render opinions as to 
ri t platfor ‘ th nder upon the Household Utilities, cially adapted for use with the type of indi validity or infringement of patents, or with 
t transporting the binder from HOLDER FOR BROOMS AND LIKE ARTI-| cator shown and described in Mr. Hill's co-|Tregard to conflicts arising in trade-mark and 
. ; CLES \. L. Ross, 763 Lexington Ave., New| pending application No. 566,345 The device | unfair competition matters 
‘ G PLOW wl LOAT H (slendale, | York, N. Y For the purpose of this invention|is operated by fluid under pressure, and the We also have associates throughout the 
I a | Colu ia, Tent Ad- | use i ide of wire bracket adapted to be| display mechanism may be operated by trips world, who assist in the prosecution of patent 
\ ‘ 1 » 2 I istened to a wall on other support, and a! preferably arranged on the trolley wire at and trade-mark applications filed in all coun 
to provide means for! wire ba the passage of the stick of a| places where announcements are to lx made, | tries foreign to the United States. 
t { ul r| broom or other article, the bail being mounted! or by mechanism driven by movement of the 3 MuNN & Co., 
I dingly 1 spaced |t swing on the bracket and being provided | car, which mechanism will actuate the display Patent Attorneys, 
t st A ‘cin the plow iy th a pin adapted to engeee the stick at the | ing device at the proper intervals 361 Broadway 
1 upward © set t t at vary r side thereof RAILWAY CONSTRUCTION.—G. Symes, New York, N. ¥Y. 
t not ture t ” FOLDING AND REVERSIBLE BED.—D. J.| care of Coughton & Breese, Mason City, lowa.' Branch Office: 
WILD \1 SEPARATOR \ i SPire 141 Stone Ave Tucson, Ariz This| The invention is an improvement in the class ; F Street, N. W.., 


» beds, the| of railways in which the running rails rest on Washington, D. C. 


‘ N ) | tor provid I e hav invention has reference generally t 
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LFFICIENLY 


MULITGHAPHT SYSTEM seiiavs. 


Advertising and Binti 





ats the Family 
HE Multigraph System 
embraces many means and 
methods of aiding business. It 
would probably help your busi- 


ness in one or more of the fol- 
lowing ways: 


Producing your own direct-mail advertising, including 
perfect typewritten form-letters and real printing ; 


Printing your own office and factory stationery and 
system-forms; 


Save 25°. to 75‘: of the price you are now paying your 
printer ; 

Saving time, space, waste; 

Contributing a free advisory service in connection with 
advertising, selling and other business problems; 


Preparing your advertising and correspondence for the 
mails. 


It would seem that these 
benefits would help your “wi 
ness; but whether they would 
help enough to pay for the in- 
vestment can be determined 
only by investigation. If you 
wish further information or de- 
sire one of our representatives 
to call, you have only to ask. 


THE AMERICAN MULTIGRAPH SALES CO. Tig ioe 


EXECUTIVE OFFICES: 1822 East Fortieth Street, (Glo 


ja.; Baltimore, Md.; Birmingham, Ala.; Boston, System. 
.; Denver, Colo. ; Des Moines, Ia. ; Detroit, Rill- Heads and Senate 
Jacksonville, Fla. ; Kansas City, Mo. ; L Angel es, Cal.; Receipts, Checks, ete 
Newark, N. J.; New Orle ar is New York, 


BRANCH OFFICES—Where the Multigraph may be seen in operation: Akron, Ohio; / 


Mass. ; Buffalo, N. Y. ; Chicago, Ill. ; Cincinnati, O. ; Cleveland, O. ; Columbus, O. ; Dallas, Tex. ; 

Mich.; Edmonton, Alta.; Harrisburg, Pa. ; Hartford, Conn. ; Houston, Tex. ; Indienep< olis, Ind. ; 

Memphis, Tenn. ; Milwaukee, Wis. ; Minneapolis, Minn. ; Mobile, Ala. ; Montreal, Que. ; Nas hy ille, Tenn. ; 

N.Y.; Oklahoma City, Okla.; Omaha, Neb.; Philadelphia, Pa.; Pittsburgh, Pa.; Portland, Ore 

Rochester, N. Y.; Salt Lake City, Utah; San Francisco, Cal.; San Antonio, Tex.; Seattle, Wash. ; 

Paul, Minn. ; Syracuse, N. Y.; Tacoma, Wash. ; Toledo, O.; Toronto, Ont.; Vancouver, B. C. 
European Representatives: The International Multigraph Company, 59 Holborn Viaduct, London, England; 

Berlin, W-8 Krausenstr., 70 Ecke Friedrichstr. ; Paris, 24 Boulevard des Capucines 





ng - folding 


eodiaie Was ? Springfield, Jil. ; St Louis, Mo.; St 
; Washington, D. C.; Winnipeg, Man.; Worcester, Mass 











and Sealing 





Multigre [a ny a v5 lde ] 
to oy y le ¢ lectré 
a te 





You Can’t Buy a Multigraph 
Unless You Need It 


You need have no fear that a show of 
interest will lead to importunity upon our 
part. We will not sell you a Multigraph 
until we are satisfied it will stay sold. We 
must be sure that you can use it to your 
own profit. 

Your business must furnish the facts; 
but we will gladly send a representative to 
help you ascertain them. 

Begin your investigation today. Get 
in touch with our nearest branch office; 
or write us direct, on your business 
stationery, for in- 
teresting information. 
Use the coupon. 





What Uses Are You 
Mest Interested In? 


request 





18 rs a 
AME RI at MU , -TIG RAPH 
~~ 





R. I.; Regina, Sas k. ; Send, Va.; 
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Impartial 
Economical 
Mechanical 
Supervision 


Che Servis Recorder gives 
you supervision at all times 
over your delivery and ship- 
ping equipment. 

The Servis Recorder super- 
vision is mechanical—there- 
fore accurate, impartial and 
economical. 

[he Servis Recorder tells 
you when the vehicle began 
and stopped work 

The number of hours it was 
in actual service. 

How much delay there was 
in loading 

How many stops were made. 
How much time was taken 
for lunch 

How much overtime, if any, 
was made by the driver. 
Lets you know any unauthor- 
ized use of the vehicle. 
Permits you with certainty to 
lay off vehicles in dull season. 
Raises the standard of efh- 
ciency of your employees— 
The Servis Recorder is self- 
contained. It is not con- 
nected with the running 
gear or motor in any way. 
The Servis Recorder works 
equally well on horse wagons, 
motor trucks or sleds. 

It is the one dependable de- 
vice that never fails. 

What the Servis Recorder 
has done—what it will do for 
you—will be gladly told upon 
request. That it will save 
money for you is certain. To 
inquire how will not obligate 
you. 

We invite correspondence. 


The Service Recorder Co. 


2226 East 105th Street 
CLEVELAND, OHIO 
Brenches in Twelve Cities 
The Servis Recorder has been 
adopted by more than 35 Railroads 
on switching and transfer 


lo use 
loc omotives. 





Need of Technically Trained Men—lI. 
Scientific Manufacturing and the Opportunities It Offers 
By Waldem 


[ | T is 
l article 


The Industrial 


ar Kaempffert, Managing Editor of the Scientific American 


the intention of the Sctentivic AMERICAN to publish a series of monthly 


s on the professional opportunities that await the technically trained engt- 
ner physicist, chemist, bacteriologist and technologist in modern life. Last year, 
it will be remembered, a series of articles was published written for the most part by 

ell-known educators connected with our leading technological institutions. They 


showed how institutes of technology endeavoring to meet the requirements of 


vreat manufacturing railway and municipal corporations. 


were 


This year’s serics, written 


by the heads of great corporations—companies which are capitalized at millions of 
dollars, which employ thousands of men, and which are scientifically organized and 
managed cill show how great is the need of trained chemists and engineers. is 


following review by our Managing Editor, 


of the 


publish the 


dlimpse, as it were, 


an introduction to the 


series we 
the purpose of which is to give a rich prizes that can be 


d technologist 


won by the traine E-piror. | 


The modern manufacturing corpora-|the sheer weight of its money. The truth 
tion, which requires acres of floor space]is that trained minds easily triumph over 
to carry out its processes, which each day |mere money. In twenty-six public hear 
converts whole train loads of wheat,|ings, recently held in Washington by the 
leather or iron ore into flour, shoes, or| House Committee on Patents, to consider 


views of inventors and manufacturers 
introducing 


steel rails, needs brains more than brawn. | the 


advisability of com- 
licenses into our patent system, it 
that the 


a match 


So vast are its operations that it pays|on the 


pulsory 
abundantly 


to save a few cents in the production of a 


ton of pig iron, to devise a steam shovel] was demonstrated 


which will scoop up five tons of ore at a| trained technologist is more than 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS. ete, 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 






to pay must fully protect. FREE boo klet 
Mason, Fenwick & Lawrence, Est. 52 years. 
612 F St.. Washington, D.C., and Ne w York 
Send for New Heipful Pian for Inventors 








time with a slightly less consumption of|for the trained capitalist. The patent | 
energy than was possible before, to ana-|counsel for the greatest sewing machine 
lvze chemically the wastes of manufac-| manufacturing company in this country 


utilizing | testified that, were it not for the -experi- 


afford t 
Competition is 


ture ‘and to devise means of 
them No 


iznore the 


mental laboratories conducted by three or | 


manufacturer can 
four smaller sewing machine manufactur- 
that he 


monopolize the mar- 


technologist. 


no longer consigned to the selling market.|ers, the company represented 


There is a rivalry in improving manufac-| would undoubtedly 


turing methods as well as in merchan-| ket. In other words, a handful of highly 
dising Millions are annually spent by | paid and splendidly trained technical men 
business men on scientific and engineering | were able by sheer ingenuity to cope with 


that would have been re-| the dominating company. 
Before the same 
mmercial value of|tee Mr. Spencer B. 


engineer, drew a vivid picture of the man 


investigations 


garded as purely academic twenty years Congressional commit 





ago, but the ultimate c Miller, a well known | 


which is immediately apparent to the 


broad-minded merchant of to-day Even|ner in which a modern manufacturing | 
the manufacturer who employs only a]company utilizes trained engineers. Mr. | 
dozen men must engage in this intellee-| Miller has made a life study of conveying 
tual rivalry Ile cannot always afford to| machinery. To him we owe the system of 





coaling battleships at sea, which has been 


engage permanently a laboratory expert, 
but he must at least obtain the advice of|adopted by the United States Navy He 
a consulting chemist or engineer if he is|revealed the manner in which his com- 


pany had deliberately studied market con 
meet 
for example, 


not to be utterly crushed 


Despite its utilitarian and commercial] ditions and devised machinery to 


character much of the scientific investi-| special needs. Cypress logs, 


Louisiana 
Miller 


was engaged to devise the best mechani 


gation undertaken by the great modern|had long been hauled out of 


manufacturing corporation has a fascina-| swamps at an enormous cost. Mr. 


Indeed, the 
affect not simply one par 


tion all its own results 


achieved often cal system possible for taking out the logs. 


ticular industry, but a whole science. In| He did so with such success that not only 





the city of Cleveland, for example, one of | were cypress logs eventually sold far be- 


low their old price, but that swamp land, 
which had once brought only $1 an acre, 


Experts like 


our great electrical companies maintains 


a number of laboratories, the sole purpose 
commanded $75 per acre. 


Miller, trained in 


of which is to improve our methods of 


illumination, and to give us a light which}! Mr. technological 


is more efficient than anything now pro-| schools, are needed more and more. The 
duced. The studies there conducted in-| American telephone system, a marvel of 
volve chemical and physical research of | efficiency, is the creation of a dozen engi 


a high order, physiological and psycho-| neers whose work is confined entirely to 


logical studies of the effect of various illu-| the improvement of telephonic communi- | 
gaged at princely sal- 


only of to- | 


cation. They are en 
researches that will measurably bring us| aries to meet the needs not 
“eold light,” of which illu | morrow, but of the day after to-morrow, 
minating engineers have lately 


entire 


minants on the human eye, engineering 





nearer to the 


written so|to devise systems for which there is no| 


much in a word, the subject of | immediate use, but which will become of | 


light is studied with a thoroughness never | paramount importance when a city of two 


before attempted, and with a total disre- | million inhabitants has increased in popu 

gard of money Who can doubt that re | lation by one hundred per cent. | 
search thus conducted will not simply en Those who have read the addresses of | 
better | the recipients of the Perkin medal, award- 


have now,|ed_ for 


rich the world with illuminants 
than anything we distinguished achievements in| 


of optics will} chemical must 

| struck with the opportunities that await 
capital which it} the 
manufacturing| Herman Frasch told how the application 


and cheaper 


but that the whole science engineering, have been 


assume a new importance? 


Because of the huge trained man in that one field alone. 


commands, the modern 
of chemical principles enabled him to rid 
‘anadian oils of their sulphur, and thus 


generally salable, 


company can experiment on a stupendous | 


scale to realize an idea correct in theory. | ¢ 


Curtis steam tur-|}to make them more 
how he had improved the methods of salt 
mining, how he had sue 
cessfully of raising 
to the surface the sulphur buried beneath 


after a dozen men 


The development of the 


bine, for example, involved the expendi 


ture of millions. That vast sum was not and above all, 


spent in empirical experimenting, but in solved the problem 


practically testing the thermo-dynamic 


views of engineers whose one task in life| Louisiana quicksands, 





was the perfection of the steam turbine.| before him had failed. So, too, James W. 
Work such as this is comparable with the|Gayley, an academically trained metal- 
fiiest research conducted in any univers-|lurgist and a former vice-president of the | 


United States Steel Corporation, showed | 
blast process, he had 


methods of re 


ity What 
for your great manufacturing corporation, 


is more, it is richly paid for; 
how, with his dry 
markedly 
ducing iron ore. 

i whom the At the International Congresses of Hy- 
| due. giene, Chemistry and Testing Materials, 
that the ali-de-| held last year in this country, paper after | 
| vouring trust crushes its weaker rival by | paper was delivered bearing ample testi- 


unlike your great university, is not nig- improved our 


jgardiv in rewarding the trained men te 
| 
development of its processes is 


It has been supposed 
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READER'S SERVICE 


ARDLY a week passes but the Editor receives 
letters from readers of the Scientific American 
who ask him whether they shall send their boys 

to a technical school. Whether a boy shall become an 
engineer, a chemist or a naval architect are questions that 
puzzle parents. The Editor will be pleased to aid read- 
ers of the Scientific American in deciding the matter of 
technical education for their sons. 

Address: EDUCATIONAL BUREAU 




















(Syracuse 
University 


SYRACUSE, N. Y. 

Offers, besides the regular College Courses, 
Mechanical, Electrical and Civil Engi- 
neering, Architecture, Music, Painting, 
Law, Medicine, Sociology, Pedagogy, 
and Agriculture, 

The New York State College of Forestry has 


been established here. Tuition free. 


SUMMER SCHOOL, July 7—Aug. 15 


Ma Catalogue and Bulletin sent on application. / 














Polytechnic Institute of Brooklyn 


COLLEGE OF ENGINEERING 


Day and evening courses leading to the degrees of C.E., E.E. 
M.E., and B.S. in Chemistry; also graduate courses in Science 
leading to the degree of Master of Science. 


FRED W. ATKINSON, Ph.D., President. 
The New York State School of Clay working 


cee Alfred University 


Offers to High School graduates four-year courses in the techno- 
logy and art of the clayworking industries. Tuition free to 
residents of New York State. Catalogue upon ap plication to 


CHARLES F. BINNS, Director 
Alfred, New York 


‘New York University 
SCHOOL OF APPLIED SCIENCE 


Offers to graduates of approved high schools four 
year courses of study in Civil, Mechanical and 
Chemical Engineeri ng. Bulletin upon application to 

GEORGE C. SPRAGUE, Registrar, 
Washington Square, New York City. 





Catalogue of Scientific 
_ and Technical Books 


E have recently issued a new catalogue of scien- 

— and 7 he my books, which contains the titles 

and descriptions of 3500 of the latest and best 
books published, covering the various branches of the arts, 
sciences and industries. 
“@ Our “Book Department’ can supply these books, or 
any other scientific or technical books pul , and for- 
ward them by mail or express prepaid to any address i in 

world on receipt of the regular advertised price. 

@ Send us x name and address and a copy of this 
catalogue will be mailed to you free of charge 


MUNN & CO., 
Scientific American Office, 





Inc., Publishers 
361 Broadway, New York 
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One of the unique things about 


the Cadillac is its freedom from 
rivalry 


And this carries with it an astonishing immunity 
from criticism. 


You can confirm this in your own community — 
wherever it may be. 


Cadillac dealers seldom discuss other cars—they do 
not find it necessary. 


Dealers in other cars do not find it prudent to at- 
tempt to disparage the Cadillac. 


And its most ardent competitors pay it tribute. 


This condition is so unusual in any field of indus- 
trial endeavor that it will be well worth your 
while to study the reasons. 


You will find those reasons in the features which 
characterize the car itself; 


An engine of 40-50 horse-power which those who know motor car engines recognize as unsurpassed 
in fineness of construction and in capabilities commensurate with its proportions. 


A cooling system so adequate that overheating is ; ractically unknown. 


A lubricating system so competent, so simple, so free from annoyance that you scarce realize its 
existence. 


A carburetor so efficient, so flexible that it needs acknowledge no superior. 


A clutch so smooth, so velvety in its action, so simple and so dependable that it leaves nothing to be 


desired. 


A system of electrical cranking, lighting and ignition (now in its second successful year on the Cadillac) 
so nearly 100 per cent efficient that it would be difficult to more nearly approach perfection. 


A steering mechanism so steady, so safe, and so sure, possessing none of the attributes which might 
make it otherwise, that you always feel secure. 


Axles 30 strong, so substantial that they are equal to any reasonable demands. 


A spring suspension so soft, so flexible, so yielding that it abundantly justifies the popular saying: — 
“The Cadillac carries its own good road with it.” 


A car, in all, designed with such consummate skill and executed with such painstaking care that it will 
uphold the name of “Cadillac” and all that the name implies, 
a name which stands for sturdiness and dependability, 
a name which stands for enduring service, 
a name which stands for comfort and luxury in motoring, 
a name which stands for economy of operation and maintenance, 
a name which stands for real and substantial value, 
a name which is honored in unstinted measure wherever motor cars are known. 


STYLES AND PRICES 





Standard Touring Car, five passenger . . . ......-. $1975.00 
Six passengercar. .....-.+- $2075.00 Roadster, two passenger . . .. .« $1975.00 
Phaeton, four passenger ... . . 1975.00 Coupe, four passenger. .... .« 2500.00 
Torpedo, four passenger . . . . . 1975.00 Li ine, seven ee 





All prices are F. O. B. Detroit, including top, windshield, d table rims and full equipment 





CADILLAC MOTOR CAR CO., DETROIT, MICH. 
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mony to the achievements of trained men | Ask 


in modern industry, and therefore indi- 2 7 \ your 
SitohGl@)al—) @ 


rectly proved the opportunities — that 
awaited the technical graduate. Thus, in 
discussing the production of synthetic 
rubber by Harries and Hofmann, Prof. | 


p= Nan 
a - 
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h ASICS 2 oe ( . » \ “Id” 
The | iest Riding ar In The World | Duisberg showed how all the resources, | 


“= 





}both technical and financial, of a great | 
| German chemical company are being used 
in endeavoring to produce rubber by arti-| 
ficial means so cheaply that the chemical 
factory can some day compete with the 


plantation—a work on which dozens of 


trained chemists have been unremitting- | J Cs No 048 


ly engaged for years. Prof. Bernthsen ; . 
. : A ‘ is the most popular pen in the 
The standard pen for gene- 
D >, combining as it 


showed how important has been the aid 
of the trained chemists employed by the a smo dium point with large 





leompany of which he is the head, in re- eedie far diamanenad asin 
ducing nitrogen from the air, so that the Esterbrook Pen Mfg. Co. 
New York Camden, N, J. 


exhaustion of the Chilean nitrate beds, 


so) frequently prophesied, is no longer a 
cause for alarm Nearly every one of the C/ TOO, 


papers read before the societies mentioned 
was prepared by men who are employed 
by European and American manufactur- 


ing companies. They revealed how re 





fined are the scientific methods which are | 





now necessary in carrying out manufac 
turing processes on a large scale, how 
hopeless it would be to attain the same 
result with the aid of men who have not 
had the benefit of listening to a great 
teacher in a great technical institution 
and how increasingly necessary is the em 


ployment of the technical graduate in 





modern industry. 
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~ Sia Mme ee Recent Improvements in the For Service Only 
r . Storage Battery When you buy an IHC engine you make 
, in investment in steady, dependable service. 
; ? (Concluded from page #47.) rhe first cost is low. The upkeep is low. 
, Bs . ot a : apres Ss : . ; : : The engine is so durable that no man can 
‘ " cell consists of electrodes of spongy iron yet say what the life of an IH C engine is. 


ind nickel hydroxide in a caustic soda 














+= hh _ nly schation. The coustte ente eurven maar Bec Cl. AND CAS Enos 
, ™ ‘ sualiey of Marmot ¢ irmo pal as a carrier of ionic oxygen and hydrogen |] are in use in thousands of businesses where 
t service San absolute quire 1 
reat t é and dees not become exhausted, so that 0: cl ea sods Pots, mamnpemvay ve 
; : ; Railroads, contractors, machinists, model 
impoverishment of the electrolyte is not a makers, printers, steam fitters, bakers, and 
‘ Ts, ! ’ . ’ « >, all 
/ ’ serious difficulty, as in the lead cell many others are using IHC engines. They 
In order to increase the conductivity of * — ~ — ie ° I gains ie yy on 
‘ . ° ay “dia zest rom i to 5U- 
Nordvke & Marmon Co. The Marmo , the active masses, Edison impregnates rse power. Oil tractors 12 to 60-horse power, 
' both the iron and the nickel electrodes W rite for catalogue and full descrip 
ive enter . +. . fthe 1H U service engine 
he , h body with a bismuth compound. The bismuth s 
Indianapolis, Ind. ee ee ee Shs scaliinas, tees diel! dnihiniinties aihaites: Min: tien itt International Harvester Co. of America 
- reduces to the metallic state in the iron 
tJ t : : (Incorporated) 
turing £ electrode upon charging, thus forming Con- |] 15 Harvester Building Chicago, USA 
ducting veins throughout the mass. Es 
telle, in Sweden, prefers to add cadmium. 
Achenbach uses borou Others have Reasons Why You Should 
a shown the appiication of the Planté pro- Investigate the SANDOW 










cess of electro-chemical formation to these | Kerosene Stationary ENGINE 


It runs on kerosene (coal oil), gasoline, 
alcohol or distillate without change of 
equipment—starts without cranking— 
runs in either direction—throttle gov- 
erned—hopper cooled—speed controlled 
while running—no cams—no valves—no 
geare—no sprockets—only three moving 
parts — portable — light weight — great 
bi power—starts easily at 40 degrees below 
zero—complete, ready to ran—chil- 
dren operate them — 5-year iron- 
clad guarantee — 15-day money- 
back trial. Sizes 2 to H.P.* 
bend @ postal today for free catalog, 

| which shows how Sandow will be useful 
to you. Our specia! advertising propo- 
Gition saves you one-half cost of first 
engine sold in yousvounty. (167) 
come dislodged from its support. This} APR) Detroit MetorCar Co. 
162 Canton Ave., Detroit, Mich. 
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| electrodes. 
Zine Lead-dioxride Cell: The substitu 
tion of zine for the spongy lead plate com 





















l}mends itself because of the material in 


| crease in voltage. <A difficulty lies, how 
jever, in the fact that zine dissolves dur 
ing discharge, and in being electroplated 
out upon charge, it tends to deposit in a 


porous, loosely adherent mass, and so be- | 














tal electrodes, the zine preferably being in | 





the bottom of the cell. Numerous modifi 
cations of this type are found, in which 
}zine is combined with various elements. 

Morrison shows a number of screens of 


woven copper wire A (Fig. 1), these 





lscreens being silver or copper plated and 


7 lamalgamated by dipping with mercury. 





A 


Zine is electroplated upon this support 


Vf 7, jduring charge The upper electrode B, 
Gs separated from the lower one by an insu- 
44 Lhd 


“‘ Correct Styles for Men’’ portions the relative quantities of the zinc 
and the caustic soda electrolyte that only 


lating plate 2, may be made of aluminium, 
copper, silver or nickel. Morrison so pro- 





The crowning evidence of perfect taste among clean-cut, correctly 
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’ i art P the zine di Ives, the rest re- 
iressed men ts a Von Gal made hat. It vives to the wearer a part of the sinc dissolves mt 5 . 





maining on the support and merely oxidia- 


that distinctive individuality made possible only by up-to-the- in as ate nent Wet & 4 ; 
1. Morrison aiso ls 0 i e ‘ 5 
| “You Must Speak !”— 


; i . 

t workmanship and pertect ht [his season, as . , , sos 
i A ’ ony S zine is held insoluble by the addition of . 

Such requests come to every live man oc- 


minute style, honest 

: casionally or frequently. Make sure that 
Other Battery Combinations: Perry what you say, and the way you say it, will 
entertain, convince, and enthuse your 
hearers. You can do it. Give Granville 
Kleiser (former Yale Instructer) fifteen 








usual, men are looking to the von Gal made styles as standards. Paes <a 


Whether your choice be a stiff or a soft hat insist it be vonGal 
made. Among the many styles and shapes at your dealer’s is a RAS & positive pole setivete of Hume ae 
silver oxides, an electrolyte of potassium 


hat that just suits you. See them and you'll find it , ; 1 ol ei 
zincate and a negative pole plate of zinc. . Se ee . : 
Prices $3, $4 and $5. If your dealer cannot supply you, write for Spring and 4 . a ‘ . myutes of your time daily, and he will 
Summer Style Book A. Orders filled direct from factory. Give style wanted, |A combination of zine, chromium and quickly teach you by mail how to 
your het size, weight, height and waist measure. Add 25c to cover postage. mercury for the negative pole plate and Make After-dinner Speeches 
| Address Board Meetings 


We are lakers of the Milled Celebrated 3 Hat mercury and silver oxides for the posi- Propose Toasts 
Mi $ is by Morrison. He prefers po Sell Gcods 


tive is used 
. : : Speak in Public—anywhere 
: > . —_ | 

7 BRANCH OF Offices and Salesrooms : | electroly te of caustic potash containing His Mail Course will glve you self-confidence, it will 

Danbury, Conn. 1178 Broadway, New York me ? attache mes mahal re advance you socially and commercially. 
Niagara Falls, Ontario, Canada dwes VOI 48 Summer St., Boston chromium hydroxide or a chromite. Write a postcard — for full free particulars. 
° , Panama Factory: New York Regeneration: The lead sulphate formed Fess, 
etree ee FUNK & WAGNALLS COMPANY, Dent. 704, NEW YORK 


Straw Hat Factory: Baltimore, Md. 
lin the normal discharge of the lead cell 
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TARDY BUYERS ARE 


GET THAT THERE 
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WE ARE NOT INTERES 
not making cars to 

BUT WE ARE VITALL 
readiest buyers of 
and who are going 
of that kind 

LET US REPEAT—Thi 


does not constitute 


sooner than most n 
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ing world underst« 
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predicted that the 
difference and have 
In fact, it happene 
We had committed 
that other makers | 
WHAT WE ARE UP A¢ 


know it. Everyoné 


Omaha, Nebr., De 


IS 


WE WELCOME IT BEC 


price than could be 


NOW, YOU'LL RECALL 
announce the five-passenger Maxwell 40-6" at $1,550 at the same time 


FOR, OF COURSE, THERE'S GOING TO BE a shortage of Sixes. Nothing 


ain-—nothing is giving the trade more concern at this 


moment. Dealers are worried and prospective buyers are beginning to be 


ISHED March 2nd in all principal newspapers in the 
irteen days from then is March 15th—then comes the 


“"WARE THE IDES OF MARCH!” we say in the automobile business, for we 
have learned to reg 


ard the Roman Soothsayer’s warning, though it was not 
for us. 


SEEMS AS IF EVERYBODY in the world wants his automobile delivered in the 
six weeks between March 15th and May Ist. That's a condition that is at 


‘omed and dreaded by makers whose product, as ours, 
and. 

AUSE it means big business—and we dread it because 
neans disappointment to many good customers—bitter 


disappointment to some. 


IT ALWAYS HAS BEEN SO—it probably will continue to be so. Tardy buyers 
are bound to be disappointed. Yet among the tardy buyers are many good 


lways depended upon this organization to furnish them 
e advanced design, of a better quality and at a lower 
had elsewhere. 

NOT TO BLAME for being tardy. Mostly they are too 


busy with other matters, or are unfamilar with things automobile Any- 
way, they are liable 
PERHAPS THERE WIL 
petent to judge know that the shortage of the kind of cars you want will 
be erentes r this year 


to believe there will be plenty of cars to go around. 
L BE—BUT there never has been, and those best com- 


than ever before. 
MAY BE plenty of cars. tut there won't be plenty of 


Sixes, and there will be still less of the kind of Sixes that will measure up 
to the standard of the man who knows—and we are assuming that you are 


STED so much in the man who doesn't know. We are 
meet that demand. 

Y INTERESTED in those who do know. They are the 
cars that do measure up to their standards—and the 


best customers afterward. 
THAT'S WHY WE ARE PUBLISHING THIS AD.—to warn those who know 


to insist on having a Six, that there is not only going 


to be a shortage of Sixes generally, but a discouraging shortage of Sixes 


s ad. is only for those who know what does and what 
a successful Six. Those, in short, who know what they 


want—want what they want—and who will not accept a substitute. And 
we repeat we are assuming you are one of these. 

NOW LET'S GET DOWN to brass tacks. 

FIRST LET US SEE WHY there is a shortage of Sixes. Reason is simple— 
greater demand than possible supply. Why? Because buyers came to 
realize the superiority of Sixes sooner than most makers. 

OR, TO PUT IT ANOT 


HER WAY: Buyers learned the advantages of Sixes 
1akers thought they would. Makers knew all the time, 


but didn’t think the average buyers was aware of it. 


o having precipitated the trouble. And here's how it 


happened In our advertisement announcing the sensational Maxwell 


anders “50-6") we said, “If You Are Paying More Than 
ou Are Entitled to a Six. 


AND WE TOLD YOU WHY. And you and all the rest of the automobile buy 


od—evidently; for a landslide followed immediately 


after Buyers began to demand and to insist on Sixes in all cars from 


nd as always happens, dealers echoed the demand of 
WE DIDN'T say we had a Six at $1,200; but we did 
seven-passenger Maxwell “50-6" at $2,350. And we 


man who knew would decide he would rather pay the 
a Six than have an obsolete “Four” at the lower price. 


WELL, EVENTS PROVED that we were right. And it didn't take long either. 
-d in a remarkably short space of time Most makers 
were caught unawares. That's why we have termed it “an avalanche.” 
INCIDENTALLY, WE SUDDENLY BECAME very much disliked in the trade. 


the unpardonable sin of telling the buyer something 
yrotested was “none of his business.’”” However, we will 


probably survive that. We're used to it. 


iAINST—and the only thing that really matters to you 


or to us—is the fact that there aren't enough Sixes to go around. We 


in the trade knows it. And we are telling you. 


——— 
Maxwell “50-6” 


Ad. Deals with the Subject 
of Shortage of Sixes for 1913 


AND WHILE WE ARE TELLIN’, LISTEN—for here's something perhaps you 
didn’t know. 

THE IMMEDIATE RESULT of our sensational announcement—aside from the 
impression it made on prospective buyers—-was to upset all carefully made 
ylans of competitors. There were conferences, meetings of the “Ways and 
Means Committees,” and anxious discussions between directors and engi 
peers. The problem was, how to meet the new conditions—how to meet 
the insistent demand for Sixes. 

FOR YOU MUST KNOW that while all makers foresaw the conquest of Sixes 
in all cars of 40 horse-power or over, most of them agreed that, exce in 
cars of the highest price (say, $4,000 and over), buyers would be me Rn 
to accept “Fours” for yet another season. There's where they aine alcu 
lated, and the matter had suddenly assumed a very serious aspect. 

THE PROBLEM THAT CONFRONTED THEM was how to produce Sixes to 
meet the insistent demand. And most of them went about it by the shortest 
and most obvious route. 

NOW GET THIS—IT’S VITAL. Demand always creates supply. The Six 
demand was no exception. It resulted in a ‘supply of Sixes—but not the 
kind of Sixes you want if you know the difference between what constitutes 
a successful Six and the other kind. And we are assuming you do. 

MANY CARS ARE OFFERED under the name of Sixes—but most of them are 
only converted Fours. 

“WHAT IS A CONVERTED FOUR?” you ask. And we are glad you ask, 
because we know the answer. A “converted Four” is a Six that has been 
hurriedly produced to meet an unforeseen demand by the simple process 
of adding two to the Four the maker already had 

THAT'S SIMPLE, ISN'T IT? It's the obvious—in fact, the obviously obvious 
way to do it. 

BUT “IT SIMPLY CAN'T BE DID.” You can produce a “Six,” but not a gue 
cessful Six that way. There are engineering problems in a Six that ds not 
arise in the designing or making of a Four. Space does not permit us to 
enter into this important matter in detail here, much as we should like to 
do so. For it is important—-vitally important to the buyer. 


WE HAVE, HOWEVER, TREATED THIS matter exhaustively in a little book 
let, which we will be glad to send you, the title of which is “Two Added 
to Four Do Not Make a Six.’ 

IF YOU WANT TO KNOW about Sixes so as to be able to choose intelligently, 
you'll find more real information in this booklet than you'll get elsewhere. 
And it’s authentic. Without being too highly technical, its contents eman 
ated from the engineer who knows, perhaps, a little more about designing 
Sixes than any other in this industry. He's the man who designed the 
Maxwell “50-6.” 

BETWEEN THE LINES we tell you wherein and why the Maxwell “50-6” is 
superior. But you are just as much interested in learning that as we are 
in telling you. Its perusal will be worth while—you'll be able to tell the 
average salesman more than he knows about Sixes, and once you've digested 
its contents you will be able to tell, by simply lifting the hood, which is a 
Be mag rted Four” and which is a true Six—designed from the ground up as 
a Six 

MEANTIME, YOUR CHIEF CONCERN is how to get your Six, despite the 
shortage of Sixes generally, and especially of the type of Sixes you want 
Sixes that have been designed by makers who believe in Sixes and who know 
how. That's your only concern. 

ANSWER is, GET IN LINE QUICKLY—see your local dealer and place your 
order, specifying delivery when you will want the car—and you will get it 
while others will be waiting and cussing as in years past because makers 
cannot make enough of the kind of cars that are in most demand. 

YOU'VE NOTICED, DOUBTLESS, that we have said little in this Ad. about 
our own particular product—Maxwell Sixes. Reason is we don't need to. 
When by a process of elimination, you have excluded trom your considera 
tion the converted Fours and other Sixes that do not come up to your 
standard, there will be few left to select from—and foremost and most 
desirable among these few will be the Maxwell “50-6. 

THE MAXWELL “50-6” is a car of such power, such beauty, such capacity and 
of such quality throughout, as you had expected to pay at least $4,000 for 

and we contend it cannot be equalled even at that price. 

BODY DESIGNED BY BRUCE OTT and already being copied by other makers. 
Motor designed by William Kelly, one of the earliest advocates of the Sixes 
and an engineer who is recognized by his contemporaries as one of the 
foremost, if not, indeed, the foremost authority on six-cylinder cars. 

OUR PRICE ($2,350) is made possible only by our superior manufacturing 
facilities, and the fact that we are the largest makers of Sixes. 

IF YOU HAVEN'T SEEN and ridden,in this magnificent car, you owe it to your 
self to do so at once. There isn't a day to lose. Orders placed within the 
next ten days will be sure of delivery almost on the day specified. After 
that, we don't know. Each buyer will have to take his own chance. 





Ficcuie Starter & Licks H2SDO 


MAXWELL MOTOR COMPANY 


DETROIT, MICHIGAN 


New York, N.Y., Boston, Mass., Philadelphia, Pa., Gium, Ill, St. Louis, Mo., Minneapolis, Minn., Detroit, Mich., Kansas City, Mo., Dallas, Texas, Pittsburgh, Som 


s Moines, la., Atlanta, Ga., Charlotte, N . C., Indianapolis, Ind., Denver, Colo., San Francisco, Cal., Los Angeles, Cal., Portland, Gre., Memphis, Tenn. 





types. In the case 
hope te make, even 


how many he has sold, 
write us and we'll tell you frankly. 


WARNING:—Dealers with good intent sometimes oversell their allotment, hoping by extra pressure on the factory to get a few more cars of the popular 
of Magrwell sives for 1913 this is dangerous. We have allotted to dealers (and there are over 1,000 Marwell dealers) every Six we can 
with our tremendous facilities. Buyers will do well, therefore, to insist on knowing how many sizes the local dealer has been allotted, and 
Also, we are informed some dealers are claiming to represent the new Mazwell line who have not been authorized. /f in doubt, 
Then place your order, pay a cash deposit to bind the sale, get a definite delivery date—and you are secure. Your car 
will be delivered within ten days of the date specified, if not on the exact date: 


But get the order in at once. 
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Kahn Buildings Defy Fire! 


Fireproof, economical construction in thousands of 
buildings all over the world is afforded by Kahn Build- 


ing Products. These buildings range from the simplest one-story 
























fag 
“fitnyet shed to the city skyscraper and from the backyard garage to the 
vues finest monumental structure. Fireproofness, permanence and econ- 


omy are insured in every case by the use of Kahn Building Products. 


We make a specialty of economical industrial buildings. All constructions are 
included Re inforeed Concrete for every use; Steel Sash for windows; Hy-Rib for rools 
and walls; Waterproohngs; Technical Paints; and Building Specialties. 


Kahn Building Products 


Hy-Rib, a steel sheathing with deep stiffening ribs, makes monolithic 
walls, roofs, partitions, etc., at very on cost. It obviates the use cf 
wooden forms and other expensive equipment, combining within itself 
reinforcement, centering, pon and lath. 


United Sash provide maximum daylight for industrial buildings. Made 
of solid stee! sections unweakened by cutting or punching, but forced by 
tremendous pressure into perfect units. Large ventilators with double 
contact joints to shut out draft and storms. 


Valuable Building Suggestions—Free! 
No matter when or where you intend to build, write NOW 
for suggestions from our Special Building Information Depart- 
ment. Furnished without obligating you in any way. These 
ideas and literature will prove valuable to you. Write us 
brief outline of your plans. 


TRUSSED CONCRETE STEEL CO. 
902 Trussed Concrete Building 
DETROIT, MICH. 








38 Acte- Plant of Packard 
Motor Car Company, 


Detroit, Mich. 














A Fine Little “RED DEVIL” Tool to Own 


ymbination burner plier, a flat nose and side cutting 
all in one. 5144” long, drop forged tool 




















Py  f “RED DEVIL” 
ol 2) | MECHANICS “Red | 
{ ist | ono? | 
sl | 798 SUPERIOR TO Dev 
A very Lee See N 5 It’s Sure 
andy too! for the house, auto-boat, or pocket. o. 32 to be 
It’s just one ‘**RE D DEVIL” tool. All good dealers Right | 


I ’ If you can't get it locally, send us 60 cents and 
t you postpaid. 


“SMITH & "HEMENWAY CO., 251 Chambers.Street, NEW YORK, U. S. A. 





Price 
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@ cont deposit, prepa: 


VEEDER 
ssisiow to Save reece Teal” | (Counters 


unheard of prices amd marvelous effers to register reciprocating 
oa highest grade 1913 mode! bicycles, movements or revolutions 
De net buy | Cut full size. Booklet free 


aoe §| VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn. 


Cyclometers, Odometers 
le bicycle going t tows. a . . 
sample bicycle going to ‘yt na Tachometers, Counters 


y RIDER AGENTS x7 eakiag —— and Fine Castings. 


xhibiting and selling our bicycles. Represented in Great Britain 
4 cheaper than any other factorp by Markt & Co. Ltd., 6 C cig 
S, Coaster-Brake rear wheels, Road, Finsbury § an 

famps, repairs and all sundries at Aai/ usual precede, E.C.; France, by Markt rr % ‘o. Ltd., 107 Avenue Parmentier, 
De Mot Walt; write today for our special offer. Paris; Germany, Austria-Hunga and Seardinavian Countries | 
MEAD CYCLE CO., Dept. T-175 GHICAG® | by Ludw. Loewe & Co., Hutten Strasse 17-20, Berlin 

















The Rubbers of a Gentleman 





Worn by Men of Good Taste 


everywhere because they are dressy, 


serviceable and comfcr able. 


Chey keep the feet dry all the time in any kind of weather. Ever- 


tich tay on when you need them most, but they’re easy to put on 


mad take off, Chev do not heat the feet. 


{7 all Good Shoe 


UNITED STATES RUBBER COMPANY, NEW YORK 


Stores 
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should remain seattered throughout the| 
| plate in a finely divided condition, so that 
| upon charging, it may be readily trans 
| formed to the oxide or the spongy lead. 
| When the sulphate collects in large white 


patehes, which are non-conducting, and 
so remain unchanged during the battery 
action, the cell is said to be sulphated. A 
regeneration of such sulphated batteries 
is accomplished by Luckow, Friedrich and 
others in the following general manner: 
The cells are emptied, 
filled with water. The acid clinging to 
the plates furnishes sufficient conductiv- 


ity. A current is passed through the|especially in the use of 


plates in a direction opposite to that of 
charging for 4 to S days, with a current 
density of 20 to 50 amperes per square 


decimeter, until the plates are completely 


reversed, the oxide to spongy lead and} 


vice versa. The current is then passed in 
the opposite direction for 38 to 6 days 
more, and finally the plates are charged 
in the regular acid bath. 
for this regeneration may be a one per 
cent solution of potassium or sodium sul- 
phate, carbonate, borate or hydroxide. 
The last three compounds serve to neu 
tralize the sulphuric acid set free during 
the process, thus keeping down the appar- 
ently objectionable acidity. 


Preserving the Electrodes: It is known 


that lead, zinc and iron electrodes tend| 


to oxidize on drying. This brings a me 
chanical difficulty into the shipment or 
care during long continued disuse of such 


plates. A German patent to Heym states 


}that if the negative pole plate is washed 


and then dried in a vacuum or in gases 
that do not attack the metal, it does not 
oxidize upon being brought into the air. 
Separators: The ordinary perforated 
plates of rubber or celluloid often allow 
through the perfora 
tions and bridge the electrical gap. It, 
therefore, has been found necessary, il 


the lead to “grow” 


many instances, to use a porous dia 


phragm, also. Wood is found to be most 
suitable, but certain impurities, such as 


acetic acid, resins, vasculose, ete., which 
are injurious to the lead active materials, 
must be removed. This may be done by 
treatment with an ammoniacal solution of 
copper oxide, by oxidation by means of 
hydrogen peroxide, nitric acid, hypochlor 
ites, ete.. or by solution in alkali and 
alcohol. Marino treats with steam under 


pressure and then with hydrogen perox- 


lide. Dodge soaks the wood successively 


in sulphuric acid and potassium hydrate. 


| a s s P * 
| DeMartis treats a woven fabric in a simi- 


lar manner, so as to have left only the 
pure cellulose. 

Circulating Electrolyte: Because of the 
well known limitations of the regulation 
storage battery, two other theories are 
of circulating the electrolyte around or 
through the electrode and that of gener- 
from 
chemical reactions, using inert electrodes. 
By the first method, the reaction products 
are forced from the pores of the electrode, 
either continuously or intermittently. For 
example, Hite circulates the electrolyte 
along the face of the plate and through 


ating current various exothermic 


|the mass of a suitable depolarizing oxide, 


made porous by being mixed with asbes- 
Benko forces an electro- 
chlorine in solu- 


tos or cement. 
lyte carrying oxygen or 
tion through the pores of a carbon cath- 
ode, zinc being the anode. In the lead 
storage cell, Sokal pumps the acid through 
the porous walls of concentric cups, which 
are filled with the lead active ‘materials. 

In the other type of cell, which gener- 
ally would involve the circulation of elec- 
trolyte also, a liquid or gas capable of 
being oxidized reacts through a porous 
diaphragm with another similar substance 
capable of being reduced. The energy or- 
dinarily given us as heat in such chemical 
reactions is thus obtained as electrical 
energy. Thermo-chemical formule will 
show what E.M.F. can be expected from 
a given reaction, thus foretelling its prac- 
ticability. Basset describes an example 
of this cell, wherein the energy is ob- 
tained from the reaction of bromine or 
nitrous acid upon sulphurous acid in sul- 
phurie acid, both electrodes being carbon. 
The reaction using bromine, which gives 


The electrolyte | 


| being made the basis of experiments: that | 


about 0.6 volt, is one of oxidizing SO, to 
H,SO, and reducing Br to HBr. 

The structure used by Basset is shown 
diagrammatically in Fig. 2. Carbon plates 
1, 5, 9, 12 are held between insulating 
frames 2, 4, 6, 8, 10, and 12 of celluloid 
and separated by porous diaphragms 3, 7, 
and 77. The path of one liquid is indi- 
eated by the arrows, the entrance being 
lat H and the exit at K. The other liquid 
circulates similarly in the other compuart- 





washed out and] ments. 


There is a wide open field for those 


working on these last mentioned theories, 
organie com- 
pounds, many of which have high calorific 
| 


values, such for example as the explo- 





sives. As a result of this future progress, 


lon will soon run our cars by electrical 
| power furnished from two tanks or pack- 
ages containing, as it were, concentrated 
jenergy which can be set free in a battery. 
Even to-day we have a forerunner of this 
in the use of steel tanks of liquid chlorine 
or compressed hydrogen and oxygen in 
| the gas battery. 


Machines for Printing Railroad 
Tickets 


(Concluded from paye 249.) 


gear which meshes with a bevel gear 


ion a main vertical shaft. On this ver- 
| tical shaft is secured a circular table. 
| Near the edge of the table is a 
shaft 


operates 


vertical 
which 


second intermittently 


driven mechanism for 
forward a_ strip of 
and printing thereon the main body of 
the ticket. The strip of paper then 


passes over an aperture in the table. <A 


feeding paper 


cutting device then descends and cuts off 
the part required for the ticket? and at 
the same time the date is stamped on the 
back. The table is now rotated to bring 
the ticket 
mounted on the top of the machine. This 


under the printing wheel 
wheel is composed of disks A and seg 


> 


ments B earrying on their peripheries 
name plates of the various stations on 
The main wheel, as 


which 


the railway system. 
well as each disk, is rotatable, 
makes it possible to arrange a very large 
number of type plates in a small compass. 
The name plate of the station desired is 
brought immediately over the table, and 
when by rotation the ticket arrives under 
the type plate, a plunger rises and presses 
the ticket against such plate. As _ the 
table numbering 
stamps a serial number on the ticket. For 


moves on, a device 
inking the name plate and the numbering 
plate, an inking ribbon in the form of an 
endless belt is used between the -ticket 
and such plates. A strip of paper for 
auditing purposes, carried by unwinding 
and winding rolls, passes transversely be- 
ltween the folds of the inking ribbon, so 
that the place of destination and number 
is printed on such strip for each ticket 
printed. 

In the machines just described, pro 
vision is made for numbering all the 
tickets with one serial number, but in the 
next machine (Fig. 3) the tickets to each 
station have their own serial number. In 
this machine, there is a horizontal axle 
earrying at the front of the machine a 
disk D having the names of various sta- 
tions marked thereon, and inside the cas- 
ing a similar disk carrying on its peri 
phery type plates for printing the names 
of such stations and occupying the same 
relative positions as the names on the 
front disk. At one end of each type plate 
are mounted numbering disks which are 
operated each time such type plate is 
brought into use so as to number con- 
secutively the tickets sold to such station. 
On the other side of the disk bearing the 
type plates are located small numeral disks 
which are operated each time a ticket is 
printed for the purpose of registering the 
total number of tickets sold. In order tu 
make tp a report of sales, the inventor 
has provided a web of paper mounted on 
suitable rolls, and at any time these rolls 
may be thrown into operation so that the 
web is impressed against each type plate 
and its serial number in turn. By this 
means the agent may learn the number of 
tickets sold for each station. 
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You know motorcycling at its very 
best when you're astride 


The Judi Motocycle 


The 1913 models of the Indian Motocycle are as 
complete and satisfying as the most exacting rider 
could demand. The prime essentials of Power, Speed, 
Flexibility, Comfort, Reliability and Ease of Control are 
positively superb in each instance. No less thaneleven 
improvements this year. Twenty-nine minor "refine 
ments" in addition. 

Most important new features are those providing 
absolute riding comfort. No jolting—no vibration 


The Cradle Spring Frame 


is the greatest of all improvements. Riding on the 
Indian is like riding on air, so smooth is its running 
There's nostrain on the nervous system and no unneces- 
sary jarring of the machine and fittings. The "life" of 
the motorcycle is greatly increased. 

uipment of footboards in addition to pedals, on 
4H. P. and 7 H.P. "regular" models, is ancther 
new feature. You have the choice of two comfortable 
riding positions with the double brake control in each. 
You may use the pedals merely for starting the motor 
if you wish. Improved luggage carrier will commend 
itself to tourists and traveling men especially. 





Any speed from 4 to 50 miles an hour. Free 
Engine Clutch gives the Indian a thousand speeds. 
Motor has reserve power that takes you up any hill. 
Wonderfully economical motorcycle to maintain. No 

extras" on the 1913 models. No increase in prices. 

First get a free demonstration from the nearest of 
our 2000 dealers throughout the country. No matter 
where you live, there’s an Indien dealer handy. Ask 
us for his name and address 


. _ {4H.P.Single Cylinder, $200 ) F. o. B. 
Prices: 7 HP. Twin Cylinder, $250) Factory 


W rite us for free 1913 catalog describ- 
ing all models and improvements. 


917 S 
THE HENDEE MFG. CO., 3pinctitia, wsce 
Largest Motorcycle Manufacturers in the World) 


Branch and Service Stations: 
Chicago Denver SanFrancisco Atlanta Toronto London 


The Safe 
Garage 


Built as strong as 
a steel sky-scraper 





Unless y 
ize the strer ’ 
of Pruden System Construction. It 
heavy galvanized steel, A permanent 
in movable form. The use of bolts instead « 
rivets make it portable. Simple and easy to 
erect. No net work of framing. By our patent 
system the units interlock and reinforce each 
other. providing a building of extreme strength 


and rigidity. Never needs repairs. Never de 


Pruden System 


-J ‘ -/ 

Fireproof | ®er' | Garage 
Absolutely safeguards its con- 
tents against fire, wind, weather Also Cottages, 
or thieves, It is positively fire- | Boat- Houses, 
proof. No wood. Abselutely | PictureShows, 
weatherproof, too. Double thick [Garages, 
joints keep out wind and ra Camps, Ware- 
Sure proof against thieves and houses, etc. 
vandals. Windows are bar- =" 
locked Doors have ingenious safety bars 
Expansion joints take care of changes in tem- 
perature. Successfully used in any climate. 
Absolutely practical. Perfect in every detail 

Write for catalog, stating name and model num- 
ber of your car, or for what other purpose you 
need a building, so we can also advise size of 
building best suited to your needs. Immediate 
shipments from stock. Freight paid east of 
Rocky Mountains. 


METAL SHELTER COMPANY 
5-52 W. Water St., St. Paul, Minn. 


Canadian Metal Shelter Co. 
704 Mcintyre Bidg., Winnipeg, Can. 














The last considerable improvement sl 
these ticket printing machines was the 
addition of the cash register - feature. 
Such a machine is shown in Fig. 4. In 
this machine the date is first printed on 
the back of the paper strip, and this strip 
then passes between an impressing roll 1 
and a printing cylinder 2. On the peri- 
phery of this cylinder are fixed type for 
printing the general reading matter, such 
as the name of the railroad, station where 
sold, conditions of sale, ete., and also a 
groove for holding the type bar for print- 
ing the destination. These type bars are 





normally carried by spring pins on two 


endless bands 3 mounted on two drums 4 
Mounted alongside the type bar carrier | 
are two sprocket belts 5, one of which | 
passes around a fixed sprocket wheel on | 





the axle of one of the drums, and the 


other over an idler on such axle. To the 
|first belt is secured a carriage which 


slides on a rod mounted parallel to such 
belts. At the front of the machine are 


arranged several banks of keys similar t 


a cash register, there being one key for | 


each station, and such keys being ar 


ranged in the same sequence as the type 
bars on the carrier. When one of these 
keys is depressed, the carriage is made 


to clamp the second or power driven 


sprocket belt at the proper place so as to 
bring the proper type bar opposite the slot 
lin the printing cylinder. At this point the 
carrier stops and a device grips the type 
bar and inserts it in the eylinder, which 
then rotates to print the ticket. When 
the cylinder has completed its rotation 
the type bar is removed to the carrier 
and the carrier is then made to assume 
its original position. 


The end of each type bar is notched in 

jaccordance with the price of the ticket to 
the station and mutilated racks or slides 
are made to move up against this notched 

end every time the type bar is used 

These racks or slides set in motion the 
j}mechanism for use in recording the 
lamount of sales. Underneath the regis- 
tering mechanism, the auditing sheet = 
made to travel, and each time the print- 


ing cylinder revolves, the total of sales 
is printed on the sheet, and a hole is also} 
punched in the sheet opposite the station | 
to which the ticket is sold 

This machine is operated by a weight | 
|motor 6, and when the weight is wound] 
up and the desired key has been de- 
| pressed, motion is transmitted intermit 
tently to the various parts of the machine | 
for performing the following operations: | 
the proper type bar is brought opposite 
the slot in the printing cylinder and trans- | 
ferred thereto, the printing cylinder re- 
volves once, printing the ticket on the 
upwardly moving strip, the type bar is 
returned to the carrier and the carrier 
moves back until the type bars are in 





their proper positions. While this move- 


ment is taking place, the registering disks | 
are advanced in accordance with the price 
lof the ticket and the total amount is | 
|printed on the auditing strip. Likewise, | 
{the auditing strip is punched in the prop- | 
er place and the printed ticket is cut off. 

| A new railroad ticket printing machine 
which is expected to facilitate the sale of 
tickets has been introduced on the Prus- 
sian Government Railroad. The machine 
prints tickets to all stations, and the} 
ticket seller has nothing to do but to put 
a blank ticket form into a slot and to set 
the machine by means of pushing a car- 
riage so that it will print a ticket as he 
wishes. The apparatus prints the ticket, 


also a control slip which shows all the 


tickets that have been printed and sold. | 
The control over the business the ticket | 
seller has been doing is thereby complete. 





The printing of the tickets takes less time | 
lthan the hunting for the ready made| 
tickets in the different pigeon holes, for 
ithe ticket seller has nothing te do but to 
ltake a piece of cardboard from a heap 
at his side, to insert it into the slot and 
to move two levers. 


| 
From the foregoing, it will be seen that 


much thought and study has been devoted 
to the development of this class of ma- 
chines, and while the latest types are de- 
cidedly complex, they are not unduly so 
considering the results accomplished. The! 













=—= Don’t pay twenty 
hands to do the work 
that can be done by 
"<.. one with the 


“Fl dressogfaph 


7 < PRINTS FROM TYPE 


Your clerks are actually worth about ten cents a day while writing and rewriting 
addresses by hand on envelopes, circulars, statements, payroll forms, etc. You pay 
them many times this amount to do brain work, so why let them do manual labor ? 








You know that the best typist or penman can write about 1,000 addresses a day, 
and that his work is subject to many errors and omissions. 


With the Addressograph a boy or girl can print 1,000 addresses, on anything 
desired, in less than half an hour—twenty times faster than hand addressing, and, 
above all, absolutely accurate. Addresses printed on the Addressograph are 
a perfect fac-simile of typewriting. 

In addition to great time and labor saving possibilities, the Addressograph affords 
all the features of a Card Index. It is more than a mere machine for addressing—— 
it is a perfect reference record of your mailing list—it classifies and arranges your 
address plates to suit the most exacting requirements. 


The Addressograph is used in 244 distinct lines of business, so, no matter 
what the nature of your business may be, others in your line are using it, and we 
can prove to you in dollars and cents that it would prove profitable for you to use it 


Write today, telling us the size and nature of your lists and your line of business. 
Then we shall send to you one of our business books which will explain just how 


others in your line are making money with the ADDRESSOGRAPH. 


ADDRESSOGRAPH COMPANY 


907 WEST VAN BUREN STREET, CHICAGO 








MULLINS STEELBOATSCANTSINK 





STEEL ROW 





to 5 *: 
Speed-Re se Gasoline or Kerosene 
sone. 4 ‘our boat will provide exhila: ting and 
le. in your enthusiastic 7 ae eal recreation—equipped with a 
Accessible. Built to = VIM. It’s the old boatman's choice. 
7 Thousands now in use, 8 or 9 years old, ; 
Read 27 reasons why in “Boating Facts 
—our new free book. 


1303 Water St., Sandusky, Chie 






























i; greatest speed, least surface exposed to heat, best cooling—most 

a. a complete exhaust ofspent gases—least weight, lowest gasoline and 

a oil consumption and minimum cost to run and maintain, The en- 

"i tire explosion is directly over the piston. All energy developed is 

5) applied with no loss in time nor force, straight downward, with 
maximum power. 

. Pope Motor Cycles Are Made in» Four Models 











Three Great New Features Insure Your Comfort — 


Rear Spring Suspension on helical springs that expand, gives you 
comfort and spring assistance in place of spring resistance. In 
connection with 

pring Fork, the frame, motor and rider are ideally suspended 
The combination gives a forward gliding motion that will delight 





you. 
Overhead Valves give the most power, the smoothest running, the 





od These machines are alike in quality and perfection of detail. Each is 
fe suited for a different purpose Model H—Lightweight— bh 
belt drive, imported magneto. Weight 160 pounds. A wonderfu 
value, $165. Model K—The Big Four fig ih.p., belt drive, 
imported magneto, overhead valves, spring seat post, $200. 
Model M—5 h.p.—Chain drive. Bosch magneto, Kear spring 
suspension, overhead valves, $215. Model L. Twin 
Twin Cylinder, 7-8 h. p., chain drive. Bosch magneto, rear 
spring suspension, overhead valves, $250 


Send for the Handsome 1913 Catalogue 


The finest ever issued. It contains pages of specifica 
tions and details, everyone of wi interest 


you. Write today 
» || The POPE MANUFACTURING CO. 
| 522 Capitol Ave., Hartford, Conn., U.S. A. 


Aliso makers of Pope Bicycles —Catalogues Free 
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Achievements —Ancient and Modern _‘' 


| 
i 
Ht 
Along the banks of the river Nile stand the ancient MY 
Pyramids—mighty monuments of strength and stability, i}! 
mute evidence of the wonderful energy and perseverance He 
of the Pharaohs HR 
iI 
It is this same degree of skill and patience, untiring I 
ffort and ceaseless energy, that has made the Republic I 
Staggard Tread Tire a real achievement of modern times I 
i monument to the success of high ideals and , 
manufacturing methods 
On many thousands of cars everywhere, Repub 
Staggard [read ‘Tires are 


, proving their worth by the mile- 
efficient protection 


and stability 
al d their 


their strength 


age they give from skidding 




































Cc 


na acon 










' 
| 
| 
! 
| 
| 
| 
| 
| 
giving convincing evidence of 1 
| 
| 
| 
i 
| 
| 
| 
! 
| 
| 














‘ | } sling A 
, | 
Wa eecees 4 Be aceeell {| \ eee RE st hen acl h 
Repu , 22, 1%. i! 
He Repustic Rusper Company, Youngstown, Ohio It 
} nel | n th P ] ( I! 








"Men Who Know Nulite Portable Parlor Lamp 





1 The cheapest, best and most beautiful light ob- 
1 RETAIL ADVERTISING | tainable for town or country Makes and burns } 
i WINDOW TRIMMING | its own gas; 300 C. P. 5 hours for | cent. Can 
i be used anywhere with amazing results Low 
i} SHOW CARD WRITING in price. Thoroughly reliable. Many new and | 
il Ear $1 0.00 per week as they pr« | exclusive features t proposition of the year 
N srens ms of stu dy offers such great for agents. Write today for full details. 

i| or ie orou ¢ NATIONAL STAMPING & ELECTRIC WORKS 
Ys > ; Wr te fi r ¢ mur radu ~ 412 S. Clinton Street, Chic ago 

\ Ec ONOMIST TRAINING SCHOOL 
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231.243 West 39th Street, New York City 
<> D> i: 


For General Office or Persona | Desk 
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z $92. 50— Our Price 
for Next 30 Days! 
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I dwards "Steele ” Garage 
: . . Models. direst-frem-Gneters egg Py 
Visible Writers or otherwise selves from advancing prices of steel, we set a time Lim t upon 
L.C.SMITHS, UNDERWOODS. OLIVERS, Ete. ‘he offer. We guarantee this record price for #0 days only 
i. to |» MFRS. RICES u $35 or more 





TYPEWRITER EMPORIUM 94-26 W. Lake St., CHK AGO aay Set Up Any Place 

rart fire proof § st« cel structure for private use. Give 

abs t ym sneak thieves, joy riders, fire. light 

CO B ni ~ ents, areiessness. ete Saves $20 to 580 om: oth! 

n garage rent. Saves time, work ataapiotnenek Graal ( omme 

directions furnished. Absolutely rustproof. Joints and seam 
permanently tight. Practically indestructible. Locks secure- | 

Ample room for largest car and all equipment. Made by 

4 - r largest makers of portable fireproof buildings 

EASY STARTING ~ SMOOTH WORKING rf fe delivery and satisfaction guaranteed Posta 
ECONOMICAL A TRULY SCIENTIFIC ‘ jay br w 56-pag ustrated Garage Book by 
(100) 


DEPARTIRE IN CARBURETER DESIGN 


The Holtzer-Cabot Elec.Co. 


Chicago, Hl. 









THE EDWARDS MANUFACTURING CO. _ | 
642-692 Eggleston Ave. Cincinnati, Ohio | 





Brookline, Mass Send for Book 16 S$ 











MOTORS 


Dynamos 


ELECTRI 


SPECIAL 
MACHINES 


ROTH BROS. & CO. 
198 | 


Grinders 


Polishers 


omis Street, Chicago, Ills 














| has 
| revolutions 


inherent difficulties are no greater than 


| those met with in the cash register now 
| 


jot 


| be no 
| 


such general use, and there appears to 


good reason why these ticket ma 


lehines, when once perfected, should 


general use 


come into 
A New Gear Engine 
| Concluded 


so much in the 


om page 49.) 


advantage of this eycle lies not 


eycle itself as in the form 
which the eyele permits 
The 


advantages as the 


of the machine 


to operate on engine possesses 


turbine 
that al 


the same 
over the engine in 


of the 


reciprocating 


parts in contact with the 


are at a constant temperature for an) 


constant load condition, and the heat 


condensation in the 
The 


osses due to evlinder 


reciprocating engine are obviated. 


| engine operates at much higher speeds 
lthan piston engines and, therefore, allows 


the use of smaller and consequently cheap 


er constructed machinery, such as elec- 


| tric 
As it 


steam instead of the 


generators, centrifugal pumps, ete 


uses the pressure energy of the 





kinetic energy it does 


lnot have to meet the difficulties encoun 


tered by the steam turbine in dealing with 


enormous steam velocities which have 


given no very great trouble with large 


size turbines, but have rendered small tur 
bines uneconomical 
| The novelty of this new system of com 


pounding, when considered in conjunction 


| with the good water rate already obtained 


by the single-stage unit, furnishes very in 


relating to its 
Charles H. 


teresting computations 


future possibilities Mr. 


Clark, the inventor of this gear en- 


vine, is not the first to devise a 


}gear engine Many attempts have been 


made to produce a practical engine of 
this type in the past. The most important 
differences between the Clark engine and 
other gear engines resides in the fact that 
the gear i are inclosed at their mesh 
ing point by a stationary structure (with 


| , 
sufficient clearance to allow the gear to 


revolve freely) to direct the fluid against 


the teeth, but elsewhere they are not in 





closed at all, except, of course, by the 


easing B, which leaves plenty of space 


for unimpeded movement or expansion of 
fluid 


ploy ed 


| the leretofore the inclosure em- 


has always been either so close to 


the gear, not only at their meshing points, 


but elsewhere also, that a powerful sue- 
tion is produced which opposes the rota 
tion of the gear, and hence cuts down the 


efficiency of the engine; or else the strue 


ture inclosing the gears at their meshing 
points has been so mounted that it can 
|} be moved by the driving fluid, the idea 
being that it will in this way be self-ad 
justing. But this does not work in prac 
tice, for it permits wasteful leakage and 
binding of the parts which should move 


freely with the least possible friction. 


Quite as interesting as Mr. Clark's en 


gine are the accessory mechanisms intro 


inventor to adapt his engine 


The 


duced by the 


to practical working conditions 


drawing, Fig. 2, shows a novel speed gear 
by which the speed of the engines may be 
reduced 20 to 1 The power shaft G is 


therein, adapted to 


teeth of 


| formed with teeth cut 


be engaged by the six spur 


wheels 17, The spur wheels are arranged 
in two sets of three, with their shafts ar 
ranged in a circle about the shaft G, and 
disposed sixty degrees apart. These shafts 
| in turn bear pinions which engage a sin 
gle spur gear mounted on the driven 
shaft. As the power shaft G is surround 
ed on all sides by spur gears, practically 
all of its teeth are in engagement at all 


to contend 
shaft 


thrust 
tooth of the 
the teeth 


times, and there is no 


with. As each power 


is doing its share of work, may 


than would other 


the 


be made much smaller 
illustration, 
shaft 


through 


wise be required. In 
the power 


Yet 


horse 


which is drawn to sealte, 


one inch in diameter 
shaft 40 


delivered at a 


is but 


this small power power 


been speed of 3,500 


per minute and stepped down 
to 180 revolutions per minute at the driv 
en shaft. 

The shaft is 
engine shaft with a flexible coupling. 


power connected to the 


The 


not | 


steam | 
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in the repair shop, garage, tool 
) room an machine shop 
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: SENECA FALLS MFG. CO. 
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WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 
BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free 
W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 






Established 1872 


GROBET 
SWISS FILES 


“and other high-class 
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Tools are shown in ** THE TOOL- 
MONGER’”’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 





FOR SEWING LEATHER 


The Speedy gg is the latest and best of vies ever 
offered for $1. gents 
make over 200% profits. 


Send at once 
for catalog 
and terms. 





Automatic Awl Company, 56 Gardner Terrace, Worcester, Mass. 


WANTE 


in making 





To manufacture METAL 
SPECIALTIES 

Dies, Tools anc d Special 
Machinery. Expert work. Complete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street, Chicago, I 


Experimental & Model Work 


Circular and Advice Free 
m. Gardam & Son, 82-86 Park Place, N. Y. 


experience 














We manufacture Meta 
Spectacties of all kinds, 
; — largest equip- 
ment; lowest prices. Send perfect sample 
for low estimate and best expert advice FRE 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O 


THE SCHWERDTLE STAMP CO. 


ee STEEL STAMPS LETTERS & FIGURE 
BRIDGEPORT CONN. 


Magical Apparatus 





ce | Grand Book Catalog. Over 


ings 25c. Parlor Tricks Catalog Free. 


MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators. and hoist 
direct from teams. Saves handling at less expense. 


Manufactured by VOLNEY W. MASON & CO.., Inc. 


Providence, R.1., U. S. A. 
Expert Manufacturers 


RUBBER *x"ss= 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


Corliss Engines, Brewers 
and Bottlers’ Machinery 


The VILTER MFG. CO. 





700 engrav- 














899 oe Street, — Milwaukee, Wis. Wis. 
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THE EDISON tres 


is it prac- 








How it is constructed, how much wt will cost, 


tical from an architectural and engineering standpoint? 
These and other important questions relating to the struc- 
ture are discussed in a good, thorough, illustrated article 
published in Scientific American Supplement 1685. Price 


10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc., Publishers, 361 Broadway, N. Y. 

















“FIRST HANDS” i: in PREMIUMS! — 
All the sources of supply for quality mer- 
chandise used for premium purposes. 
Likewise advertising specialities and sou- 


venirs. Free ‘Buyers’ Information Service’ 
to subscribers. THE NOVELTY News, 220 
8. Market St., Chicago; 120 big pages; 
fully iNastrated: $2 a year; 20c a copy. by 
mail oron the news-stands. No free copies. 
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SCIENTIFIC AMERICAN 








The Telescope of Speech 


The astronomer, by the 
power of his telescope, becomes 
a reporter of the movements 
of a hundred worlds greater 
than ours, and the student of 
celestial activities millions of 
miles away. 

He points his instrument at 
any spot in the heavens, and his 
sight goes rushing through 
space to discover and inspect 
a star hitherto unknown. 

Up to the power of his lenses, 
his vision sweeps the universe. 

As the telescope may be 
focused upon any star, so the 
telephone may be focused upon 


any person within the range 
of its carrying power. 


Your voice may be directed 
anywhere in the Bell System, 
and it will be carried across 
country at lightning speed, to be 
recognized and answered. 


The telescope is for a very 
limited class, the astronomers. 
The telephone is for everyone. 


At the telescope you may see, 
but cannot be seen. At the 
telephone you may speak and 
be spoken to, you may hear and 
be heard. By means of the Bell 
System this responsive service 
is extended to the whole nation. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 





The Gyroscope 


The mysterious behavior of the gyroscope is 
a source of wonder to everyone. From a 
toy, the gyroscope is being developed into 
a device of great practical value. Its 
theory and its method of action are set 
forth up te the latest moment in the Scien- 
tific American Supplement. The following 
numbers are of great interest and usefulness : 

Scientific American Supplement 1501 —Treats of the 
Mechanics of the Gyroscope. <A clear explanation 
without mathematics 

Scientific A merican Supplement 1534 ~—‘‘Little-known 
Properties of the Gyroscope™’ describes a peculiar 
action not generally observed, and dismisses the 
effect of this property upon the motions of the planets 

Scientific American Supplement 1621 —The Gyrostat 
for Ships describes the construction and application 
of the principle to prevent rolling of vessels. 

Scientific American Supplement 1643—The Gyro- 
scope for Balancing Aeroplanes, takes up this 
interesting field, which the gyroscope alone seems 
capable of oc cupying. 

Scientific American Supplement 1645 —The Theory 
f the Gyroscope, is an excellent article, treating the 
subject mathematically rather than popularly 

Scientific American Supplement 1649—The Gyro- 
scope, is an article giving a full discussion of the 
instrument without mathematics, and language 
within the comprehension of all interested. 

Scientific American Supplement 1694 — Gyroscopic 
Apparatus for Preventing Ships from Rolling, takes 
up the Schlick invention described first in No. 1621, 
and discusses its action and results fully. 

Scientific American Supplement 1716—A Recent 
Development in Gyroscopic Design, illustrates a 
new form of gyroscope and mounting adapted to 
engineering uses. 

Scientific American Supplement | 741 — Gyroscopic 
Balancing of Aeroplanes, teils of various suggested 
methods of maintaining equilibrium. 

Scientific American Supplement | 773 —TheW onder- 
ful Gyroscope, gives diagrams of the gyroscope and 
its action, and applications to maintaining stability 
of ships and monorail trains. 

Scientific American Supplement | 814—The Regnard 
Aeroplane, describes the latest design of aeroplane 
stabilizer, from which great things are expected 


Each number of the Supplement costs 10 
cents. A set of papers containing all the 
articles here mentioned will be mailed for 
$1.10. Send for a copy of the 1910 Supple- 
ment Catalogue, free to any address. Order 
from your dealer, or the publish 


MUNN & CO., Inc. 








361 Broadway, New York N. Y. 











Universal Service 


Learn Watchmaking 


We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions 
secured. Easy terms. Send for catalog 


ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Missouri 


CRUDE ASBESTOS 


DIRECT FROM MINES 


R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 





PREP ARED 
Asbestos Fibre 


for Manufacturers use 














You Can Make This 
Boat at /3 Regular Price 


You need not send a lot of money to know all the ze t 


of motor boating, sailing or canoeing. Put in your spave 
evenings now. Make the boat yourself at 44 of what 
you could buy it for. You don’t have tobe a mechanic. 
We send you knock-down frame, every piece and part 
of the boat cut to fit, with simple directions telling just 
how to do everything. It's real healthy recreation for 
men or boys—and you'll have a trim, sturdy, depend- 
able craft—just the boat you've wanting so long. 
Satisfaction guaranteed or money back when you 


"The Brooks System 


You'll find exactly the model you like in the Brooks 
Boat Book, See letters and photographs from some of 
the thousands who have built by t | 
Brooks System. You ought to have 
this book whether you decide to 
build or not. Write to-day— the 
book is free. Address 


Brooks Mfg. Co. 
8533 Sidney Street Saginaw, Michigan 


ie en S| 
————————————_——_—_—====== 


You ean build 
any style boat 
you want from 
our full sized 

tterns costing 
rom $2.00 to 
$12.00, according 











coupling consists of short spring rods ar-| 
j}ranged in a circle, something like a lan-} 
tern gear. This flexible coupling permits 
the power shaft G to find its own axis of | 
rotation, In fact, the power shaft has| 
practically no bearing other than that 
lafforded by its engagement with the spur 
wheels H. The tooth speeds afforded by 
this system of gearing are one sixth of 


|}that now employed in speed reduction 
|} gears, and about twice as much work is 
}done, the factor of safety being about! 
twice as great at low speed. The gears 
do not travel over twenty feet per minute, 

Another interesting development in con- 
nection with this engine is a governor in- 
vented by Mr. Clark. The governor can | 
be adjusted so that the speed will either | 
increase or decrease as the load is in-| 
creased, and there is a point of intermedi- 
ate adjustment which gives constant speed 
The details of this 
The balls 
of the governor are in the form of two 


under all conditions. 
vovernor are shown in Fig. 3. 
sectors J, which engage a rack A, con- 
nected by suitable means to the throttle. 
The speed of the governor varies as the 
radius of the circular path of the ball or 





| weight about the axis of gyration of the} 
governor and as the sine of the angular | 
displacement of the center of gravity of | 
the ball from the plane passing through | 
the pivot of the ball perpendicularly to 
the axle. As both of these quantities are 
variable. Mr. Clark has so designed his 
governor that the variation will be equal 
through a considerable are of travel of 
the weight. This he has succeeded in do- 
ing by placing the center of gravity of 
the weight J in such a position that at 
any given speed the torque or tendency of 
the weight to swing out varies directly as 
the displacement of the centers of gravity 
of the weight from the theoretical neutral 


position. In the Clark governor the ful 


jerum of the governor ball is 2.5 times 
farther from the axis of gyration than 
the distance of the center of gravity from 
the fulcrum. 


Bee Insurance in Switzerland 
Sipe: latest of the diversified forms of 
insurance applicable to rural life and 





industries is the insurance of bees against 
foul brood, now in successful operation in| 
| Switzerland. This dread disease, which | 
is due to bacteria of extraordinary vital- | 
ity, is extremely infectious. A _ hive in | 
which it occurs is a source of danger to 
the whole neighborhood; since it is sure 
to be plundered by bees from other col 


onies, which carry the diseased honey 


and comb to their own hives. It is, there 
fore, a matter of great importance to the 
community that such hives should be 
promptly dealt with in the usual way; the 
combs removed and burned, new combs 
started and melted down after a few days, 
and the apiary completely disinfected 

In order to minimize the loss in such 
cases, the Swiss Beekeepers’ Association | 
decided a few years ago to establish a sys 
tem of foul brood insurance, to be com 
pulsory upon all the members, about 7,000 
in number The beekeepers pay a pre 
mium of 5 centimes (1 cent) a hive. In 
return for this they are guaranteed free 
treatment of infected or suspected hives, | 
| instruction and assistance in disinfecting, | 
land compensation to the extent of 75 per} 
cent of the value of hives and comb de-| 
stroyed by the inspectors. As a further 
means of protecting members, persons 
who are not policyholders are also aided, 
und were, until recently, indemnified for 
+0 per cent of their losses. 

In December, 1909, the Swiss govern 
ment decided to take over the duty of 
inspecting and treating diseased hives, 
and the association was thus relieved of 


much expense. Moreover, as all beekeep- 





ers are now obliged by law to sacrifice 


their hives when infected, the association | 


has no longer a motive for indemnifying 


non-members, aud has ceased to do so. 
In 1911, the number of hives insured | 
was 105,179; cases of foul brood, 114: and! 


the expenses of the organization, including 


claims paid, exceeded the premiums by 
342 franes—a trifling loss for a mutual | 
insurance society. 
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Embroidery 
Scissors 

No K1—4-in. 
Price $0.75 

































Scissors 
Ne K8—5} in. 
Price $0.90 


Scissors That 
Stay Sharp 


Keen Kutter scissors and 
shears are shaped and ad 
justed so that the points 
always meet true and cut 
clean. The patent nut and 
bolt absolutely prevent the 
joints from becoming loose. 
Stay sharp, tight and ac 
curate after years of service. 
Made in all shapes and 
sizes for all purposes. 


KEEN 
KUTTER 


Scissors and Shears 





are scientifically designed 
and made of the finest cru- 
cible steel. Every article 
sold under this trade mark is 
a positive guarantee of satis- 
faction or money back from 
your dealer. 


**The Recollection of 
Quality Remains 
Long After the 


Price is Forgotten. ”’ 
Trade Mark Registered ‘ 


If not at your dealer’ 


SIMMONS 
HARDWARE CO., Inc. 


St. Louis New York 
Philadelphia 

Toledo Minneapolis , 

Sioux City , 

Wichita 


E. ¢ MEM 





Buttonhole 

Scissors 

No KiBH 
7 


jin 
Price $1 00 
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History-Makin 











By R. F. Olds, Designer 


For 26 years, and in legions of cars, I have 
written a good bit of motor car history. 


Reo the Fifth sums up all the results of it. 
It embodies all I’ve learned. 
This is the latest of my history-making cars. 


And you who would know what time has taught 
will find it all in this 1913 chassis. 


Go Deep 


Go below the trappings of 
a car. 

We don’t minimize ap- 
pearance, equipment, up- 
to-dateness. One _— glance 
will show how highly we 
regard them. 

Here's a 17-coated body. 
Here is deep, rich upholster- 
ing. made of genuine 
leather. Here are electric 
lights, comfortable springs, 
nickel trimmings, — set-in 
dash lights—comfort, lux- 
ury and room. 

But those are easy and 
apparent features. Makers 
dare not skimp them. So 
you must go below these 
things to measure up a Car. 


Basic Worth 


And a new car's perform- 
ance is no criterion of value. 
Any modern car makes at- 
tractive demonstrations. 

The real question is how 
that car will perform in five 
years from to-day. What 
will be the cost of up-keep 
and repairs? How will the 
car meet an overstrain? 
What troubles will it give 
me? 

The answer to those 
things lies in the chassis. 
There is where you should 
look. 


What You'll Find 


In Reo the Fifth you'll 
find steel made to formula. 
Steel which we analyze 
twice before using to be 
utterly sure of its strength. 

You'll find gears which 
were tested in a crushing 
machine of 50 tons’ Ca- 
pacity. 

You'll find 2-inch, seven- 
leaf springs, made from just 


R. M. Owen & Co. “az.%" Reo Motor Car Co., Lancing, Mich. 


Canadian Factory, St. Catharines, Ont. 


the center one-third of the 
finest steel ingots. Springs 
which we test for 100,000 
vibrations. 

\ $75.00 magneto 

\ doubly-heated carbure- 
tor 

A costly 
pump. 


centrifugal 


You'll find in all driving 
parts big margins of safety 

not less than 50 per cent. 
For all of these parts are 
tested to sustain a 45 h. p. 
engine. 


Costly Items 


Those oversize tires 
34x 4 cost $60.00 more 
than tires which some re- 
gard sufficient. They are 
put on to double your tire 
mileage. 

There are in this car 15 
roller bearings, 11 of which 
are Timken. They cost five 
times as much as common 
ball bearings. Yet we 
might call this a Timken- 
bearing car if we used but 
two such bearings. 

We use in this car 190 
drop forgings, to avoid all 


risks of flaws. Steel cast- 
ings cost one-half as much. 

Each car must pass a 
thousand tests and inspec- 
tions. Nothing is left to 
chance. Important parts 
are all fitted by hand— 
ground over and over to 
get utter exactness. 

Each engine gets five 
long-continued tests, three 
of which are unusual. 
These tests require 48 
hours. After certain tests 
we take each engine to 
pieces, and inspect every 
running part. 

To insure every precau- 
tion with every car, we 
limit our output to 50 cars 
daily, so men are never 
rushed. 

As a result, every Reo 
the Fifth goes out a perfect 
car. There are no defects, 
no shortcomings, to bother 
the man who gets it. 


One Rod 


One small rod between 
the two front seats does all 
the gear-shifting in Reo the 
Fifth. The driver moves 
the rod only three inches in 
each of four directions. 


He sits on the left side, 
as in all up-to-date cars, so 
this rod comes at his right. 

There are no levers, side 
or center. Both brakes are 
operated by foot pedals. 
So the driver’s entrance, on 


Cars 





The Hard Things 


These are the things 
which are difficult and 
costly. They add, I figure, 
$200.00 to the necessary 
cost of each car. 

It took years and years 
for me to learn their im- 
portance. And it takes the 
user vears sometimes to find 
out all they mean. 


It is easy to add attrac- 
tions which all buyers see. 
But these hidden things 
take courage. 

But all the faith which 
men have in me rests on this 
hidden worth. Men have 
come to expect it, and 
they'll always get it in any 
car I build. 


And the demand for this 
car—always twice our pro- 
duction—shows how men 
are turning to the well-built 
car. 


Controls It 


either side, is entirely un- 
obstructed. 

This form of control, ex- 
clusive with us, is one of 
this car’s great attractions. 
It makes gear-shifting as 
easy as advancing the 
spark. 


A thousand dealers handle 
Reo the Fifth. Write for our 
catalog and address of nearest 
showroom. 








30-35 
Horsepower 
Wheelbase 
112 inches 
Tires 
34x4 inches 
Center 
Control 
15 Roller 
Bearings 
Demountable 
ims 
Three Electric 
Lights 
190 Drop 
Forgings 
Made with 
5 and 2 
Passenger 
Bodies 
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Reo the Fifth 


Ths 1913 Series 


Top and windshield not included in price. We equip this car with mohair top side curtains and slip cover, windshield, 
gas tank for headlights, speedometer, self-starter, extra rim and brackets—all for $100 extra (list price $170). 
Gray & Davis Electric Lighting and Starting System at an extra price, if wanted.) 






































